Evaluation of genetic variability using full-sib families within and between the BS10 and BS11 synthetic maize (Zea mays L.) populations for the original and tenth cycle of selection by Frank, Todd Eugene
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1997
Evaluation of genetic variability using full-sib
families within and between the BS10 and BS11
synthetic maize (Zea mays L.) populations for the
original and tenth cycle of selection
Todd Eugene Frank
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agricultural Science Commons, Agriculture Commons, Agronomy and Crop
Sciences Commons, Genetics Commons, and the Statistics and Probability Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Frank, Todd Eugene, "Evaluation of genetic variability using full-sib families within and between the BS10 and BS11 synthetic maize
(Zea mays L.) populations for the original and tenth cycle of selection " (1997). Retrospective Theses and Dissertations. 11797.
https://lib.dr.iastate.edu/rtd/11797
INFORMATION TO USERS 
This manuscript has been reproduced from the microfilm master. UMI 
films the text directly from the original or copy submitted. Thus, some 
thesis and dissertation copies are in typewriter &ce, while others may be 
from ai^  type of computer printer. 
The quality of this reproduction is dependent upon the quality of the 
copy submitted. Broken or indistinct print, colored or poor quality 
illustrations and photographs, print bleedthrough, substandard margins, 
and improper alignment can adversely affect reproductioiu 
In the unlikely event that the author did not send UMI a complete 
manuscript and there are missing pages, these will be noted. Also, if 
unauthorized copyright material had to be removed, a note will indicate 
the deletion. 
Oversize materials (e.g., maps, drawings, charts) are reproduced by 
sectioning the original, beginning at the upper left-hand comer and 
continuing from left to right in equal sections with smaU overlaps. Each 
original is also photographed in one exposure and is included in reduced 
form at the back of the book. 
Photographs included in the original manuscript have been reproduced 
xerographically in this copy. I£gher quality 6" x 9" black and white 
photographic prints are available for any photographs or illustrations 
appearing in this copy for an additional charge. Contact UMI directly to 
order. 
UMI 
A Bell & Howell Infoimalion Company 
300 Noitb Zed) Road, Ann Aibor MI 48106-1346 USA 
313/761-4700 800/521-0600 

Evaluation of genetic variability using fuU-sib famiUes within and 
between the BSIO andBSll synthetic maize {Zea mays L.) 
populations for the original and tenth cycle of selection 
by 
Todd Eugene Fiank 
A dissertatioa submitted to the graduate &culty 
in paitial fulfillment of the requirements for the degree of 
DOCTOR OF PHILOSPHY 
Major Plant Breeding 
Major Professor AmelR.H^auer 
Iowa State University 
Ames, Iowa 
1997 
XJMI Niunber: 9737711 
UMI Microform 9737711 
Copyright 1997, by UMI Company. All rights reserved. 
This microform edition is protected against unauthorized 
copying under Title 17, United States Code. 
UMI 
300 North Zeeb Road 
Ann Artior, MI 48103 
ii 
Graduate Gjllege 
Iowa State University 
This is to certify that the Doctoral dissertation of 
Todd Eugene Frank 
has met the dissertation requirements of Iowa State University 
Major Professor 
For the Major Program 
For the Graduate CoUege 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
iii 
DEDICATION 
I would like to dedicate tbis dissertation in memory of tiQr brother, Jonathan Lee Frank, who passed 
aw  ^in an automobile accident near St Peter, Minnesota on June S, 1997. I hope this dissertation is a symbol 
of how hard I know Jonathan worked to finish his B.S. degree in mechanical engineering. He will be greatly 
missed his family and Mends. He was very respected where he worked as an agricultural equipment 
designer. I love you and will remember you alw  ^for your smile. Please know that you will never fade fi:om 
nQT thoughts and that you were always a part of my joy and sadness. I hope that you can share my future 
aspirations and dis^pointments with me in heaven. May God grant you rest and eternal happiness. 
iv 
TABLE OF CONTENTS 
USTOFnCURES vi 
USTOFTABLES vii 
AC3CNOWLEDGEMENTS viii 
ABSTOACT ix 
CHAPTER 1. CfENERAL INTRODUCTION 1 
Introduction 1 
Dissertation Organization 2 
CHAPTER 2. GENERAL LITERATURE REVIEW 3 
Recurrent Selection 3 
Variance Component Estimation. 4 
Genetic Variance 6 
BSIO andBSll Genetic Variance Estimates 9 
Genetic Variance Estimates in Other Populations 12 
Literature Cited. 16 
CHAPTER 3. INTER- AND INTRAPOPULATION GENETIC VARIANCES AFTER TEN 
CYCLES OF RECIPROCAL FULL-SIB RECURRENT SELECTION IN THE BSIO AND 
BSll SYNTHETIC MAIZE POPULATIONS 21 
Abstract 21 
Introduction 22 
Materials and Methods 23 
Populations and genetic materials 23 
Experimental field design and traits studied 24 
Statistical methods 24 
Results 26 
Population means 26 
Population distributions and tests of normality 27 
Variance estimates 28 
Heritability estimates 29 
Phenotypic and genetic correlations 30 
Discussion 30 
References 34 
CHAPTER 4. GENERAL CONCLUSIONS 57 
APPENDIX A FREQUENCY DISTRIBUTIONS 58 
APPENDIX B. INDIVIDUAL ENVIRONMENT MEANS, ERROR VARIANCES, 
GENETIC COEFFICIENTS OF VARIATION, AND COEFHCIENTS OF VARIATION 
FOR 10 TRAITS MEASURED IN SDC MAIZE POPULATIONS 71 
APPENDIX C. INDIVIDUAL ENVIRONMENT ESTIMATES OF GENETIC 
VARIANCE AND HERITABILTrY WITH CONFIDENCE INTERVALS FOR 
10 TRAITS IN SIX MAIZE POPULATIONS 80 
V 
APPENDIX D. INDIVIDUAL ENVIRONMENT PHENOTYPIC AND GENETIC 
CORRELATIONS AMONG 10 TRAITS IN SIX MAIZE POPULATIONS 89 
APPENDDC E. INDIVIDUAL ENVIRONMENT ANALYSIS OF VARIANCE DECREES 
OF FREEDOM AND MEAN SQUARES FOR INDIVIDUAL TRAITS 100 
APPENDIX F. ANALYSIS OF VARIANCE DECREES OF FREEDOM AND MEAN 
SQUARES POOLED OVER SETS AND COMBINED ACROSS ENVIRONMENTS 
FOR INDIVIDUAL TRAITS 109 
APPENDIX G. ANALYSIS OF COVARIANCE DEGREES OF FREEDOM AND 
MEAN CROSS PRODUCTS POOLED OVER SETS AND COMBINED ACROSS 
ENVIRONMENTS AMONG ALL TRAITS 113 
APPENDK a ANALYSIS OF VARIANCE EXPECTATION OF MEAN SQUARES 129 
APPENDIX L ANALYSIS OF VARIANCE EXPECTATION OF MEAN PRODUCTS 135 
APPENDIX J. RAW DATA OF ALL TRAITS FOR EACH OF FOUR ENVIROl^MENTS 138 
vi 
LIST 9F FIGURES 
Figure 1. FrequeiKy distributions, means, and phenolic standard deviations for grain 
yield of 100 fiiU-sib femilies from BSIOCO x BSIOCO, BS10(FR)C10 x BS10(FR)C10, 
BSIOCO X BSllCO, BS10(FR)C10 xBSll(FR)C10, BSllCO x BSllCO, and 
BS11(FR)C10 X BS11CFR)C10 maize populations. Distances between class intervals 
are one half of a phenolic standard deviation of the BSIOCO x BSllCO hybrid population. 
Vertical lines represent the population means 
Figure 2. Frequency distributions, means, and phenotypic standard deviations for stalk 
lodging of 100 fuU-sib femilies from BSIOCO x BSIOCO, BS10^)C10 x BS10(FR)C10, 
BSIOCO X BSllCO, BS10(FR)C10 x BSH(FR)C10, BSllCO x BSl ICO, and 
BS11(FR)C10 X BS11(FR)C10 maize populations. Distances between class intervals are 
one half of a phenolic standard deviation of the BS lOCO x BS1 ICO hybrid population. 
Vertical lines represent the population means 
Figure 3. FrequenQT distributions, means, and phenotypic standard deviations for days 
from planting to midsilk emergence of 100 fiill-sib &milies from BSIOCO x BSIOCO, 
BS10(FR)C10 xBS10(FR)Cl0, BSIOCO xBSllCO, BS10(FR)C10 xBSllCFR)C10, 
BSllCO xBSllCO, andBSll(F^)C10 x BS11CFR)C10 maize populations. Distances 
between class intervals are one half of a phenotypic standard deviation of the 
BSIOCO x BSl ICO hybrid populatiotL Vertical lines represent the population means 
vii 
LIST OF TABLES 
Table 1. Means, error variances, genetic coefBcients of variation, and coefficients of 
variation &om the combined analysis of variance across four environments for 10 
traits measured in six maize populations 38 
Table 2. Sh^iro-Wilk test of normality and estimates of skewness and kurtosis for the 
frequency distribution of 10 traits combined across four environments for six maize 
populations 40 
T^Ie 3. Estimates of genetic variances, their interaction with environments, and 
heritabilities with confidence interval limits from the combined analysis across 
four environments in six maize populations for 10 traits 42 
Table 4. Phenolic (above diagonal) and genetic G>elow diagonal) correlations among 
10 traits based on fiiU-sib &mily means in six maize populations for four environments 45 
o viii 
ACKNOWLEDGEMENTS 
My utmost thanks and respect goes to my advisor Dr. Amel R. Hallauer for providing me with the 
opportuni  ^to stu(fy plant (maize) breeding under his direction. You have molded me into a com breeder who 
teaches, questions, and reveres the science behind plant breeding. I will alw  ^admire your vast knowledge, 
hard work ethic, hones ,^ and humility. I am especially gratefiil to my POS committee, consisting of Drs. Paul 
ICnz, James Holland, Kendall Lamk ,^ and Charlie Martinson, for their advice, thoughts, and help during my 
PhJ). graduate studies. 
Paul White, thank you for your finendship and help throughout the last four years. I would like to 
thank Maiy Lents for taking time to assist me in "ofiBce matters". My fellow graduate students, past and 
present, have provided me with much laughter, fiiendship, and research and academic help. Thank you. lam 
also grateful to the undergraduates who have helped conduct nqr research 
The love and support that nqr parents, Eugene and Sandy, and &mily have provided me over the past 
four years is hard to express in words. Thank you for believing and nurturing n^r dreams throughout my life. 
You have been there for guidance, yet allowed me to test nqr limits and learn from my mistakes. 
I would like to thank Carren, my fiancee, for her love, encouragement, and especially her patience 
throughout the past few years. It is for us that I have diligently woriced to complete this degree and begin our 
lives together. Thanks also to future parent in-laws. Bob and Brenda, for their support and suggestions. 
I am devoting n^  ^graduate studies in memory of my grandparents. Marvel and Alvin Mueller. I only 
wish you were able to see me complete this part of my life and open a new chapter in nay life. Thank you for 
everything. 
ix 
ABSTRACT 
Genetic variances may change when selection is implied to populations. Populations should be 
monitored for genetic variance changes that may affect future progress in the selection of desirable traits. The 
BSIO and BSl 1 maize (Zea mays L.) populations have undergone 13 cycles of reciprocal fiill-sib recurrent 
selection. The objectives of this sbufy, therefore, were to determine the genetic variation among fiill-sib 
&niilies, evaluate the fiequency distributions, and report correlations among all traits for the original (CO) and 
tenth (CIO) cycles of selection for the populations per se and the population cross. One hundred fiill-sib 
femilies for each population were evaluated in four environments using a replications-within-sets incomplete 
blodc design. squares were equated with expected values and genetic variances were estimated. Grain 
yield genetic variances indicated a decrease, although not significant, for the BSIO population. The 
intetpopulation grain yield genetic variance increased, but not significantly. Genetic variances for most other 
agronomic traits were decreased when comparing the CO with CIO inter* and intrapopulations. All estimates 
of genetic variance were significantly larger than zero. Changes in genetic variance were accompam'ed by 
complementary changes in genoQrpe by environment interaction variance. Frequency distributions indicated 
the inter- and intrapopulation means for all traits have moved in a desirable direction after 10 cycles of 
reciprocal fiill-sib recurrent selection. The genetic and phenolic correlations did not reveal any trends. 
Although interpopulation genetic variance has decreased for most agronomic traits, except grain yield, 
agronomic progress should continue in the BSIO and BSl 1 reciprocal fiill-sib recurrent selection program. 
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CHAFFER 1. GENERAL JNTRODUCTION 
Introdaction 
Improfving maize (Zea mays L.) gennplasm with recurrent selection methods is important for 
maintaining current rates of genetic gain and enhancing the genetic pool. Recurrent selection procedures in 
maize are designed to increase the frequency of &vorable alleles and shift the mean in a desirable direction for 
the reference population. Changes in the allele frequency will inherently produce changes in genetic variance. 
Genetic variance for traits of interest must be monitored over cycles of recurrent selection to determine the 
effects selection has on the genetic variance for each trait Exhausted or even reduced genetic variance for a 
given trait will inhibit further improvement because variation is the foundation on which selection and 
improvement of populations are based. 
Grain yield is the trait usually targeted for improvement with recurrent selection procedures. The 
advent and widespread adoption of maize single-cross hybrids put emphasis on hybrid vigor (heterosis). 
Single-cross hybrids are developed by crossing inbred lines from two different heterotic groups. Heterosis 
influenced the development of reciprocal recurrent selection procedures. Reciprocal full-sib selection was 
designed to improve the population cross. Improvement, although indirect, of the populations per se are also 
desired using reciprocal full-sib selection. This procedure was designed to exploit the additive, dominance, 
and epistatic genetic effects that correspond to the additive, dominance, and epistatic genetic variance 
components, respectively. 
Currently, reciprocal fiill-sib selection is being used in the prolific BSIO and BSll synthetic maize 
populations to improve their population cross for grain yield. Lower grain moisture and improvements in root 
and stalk lodging resistance also are considered in the selection of the best inteipopulation fiill-sib fiunilies. 
Emphasis has been placed on earlier male and female flowering in BSll through selection when producing 
the interpopulation fidl-sib &milies. The effect of selection on the genetic variances for grain yield, grain 
moisture, root lodging, stalk lodging, d^s from planting to midsilk, and days frx)m planting to mid-anthesis 
for the interpopulation cross and the populations per se are of interest if current rates of genetic gain are to be 
sustained in the BSIO and BSll population cross. 
BSIO and BSll inter- and intr^pulation fiill-sib femilies were produced for the original (CO) and 
tenth cycle (CIO) of selection to evaluate the effects of selection on the genetic variances. The fiill-sib &milies 
for six populations were evaluated in four enviroimients. The objectives of this research were to evaluate 
genetic variances, assess the frequency distributions, and estimate genetic and phenolic correlations among 
the 10 traits, especially between the CO and CIO inter- and intra^pulations. The results of this research will 
determine if selection has altered the inter- and intrapopulation genetic variances in the BSIO and BSl 1 
reciprocal recurrent fiiU-sib selection program. Elimination or reduction in genetic variances will reduce the 
genetic gain and may dictate the need for a different recurrent selection procedure. 
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Disseitation Organization 
This dissertation includes a literature review chapter and a chapter with a manuscript to be submitted 
to Crop Science. The literature review includes a general recurrent selection review on reciprocal fiill-sib 
selection, a discussion of variance component estimation, background on genetic variance and genetic variance 
components, prior genetic variance estimates in the BSIO and BSll maize populations, and estimates of 
genetic variance in other maize populations. References cited in the literature review chapter are presented at 
the end of this chapter. The manuscript examines genetic variance estimates, frequency distributions, and 
correlations among traits in the c^cle zero (CO) and ten (CIO) inter- and intiapopulations for BSIO and BSll 
^thetic maize populations. The literature review chapter is preceded by a General Introduction section. A 
General Conclusions section succeeds the manuscript Appendices A through J consist of frequency 
distributions for other traits; individual environment means, variance estimates, heritability estimates, 
phenotypic and genetic correlations; mean squares and mean cross products pooled over sets and combined 
across environments for each trait; expected mean squares and mean cross products; and raw data for all traits 
for each environment 
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CHAPTER 2. GENERAL LTTERATDRE REVIEW 
Recurrent Selection 
Jenkins (1940) believed there is a greater chance of obtaining inbred lines peifonning well in hybrids 
through selection among large numbers of inbred lines rather than within inbred lines. He advocated early 
elimination of the unpromising lines to focus on more promising material that should give greater progress in 
breeding operations. In addition, he documented selfing one ear and crossing the other ear in a prolific 
varie .^ The foundation of reciprocal fiill-sib selection needs, early generation testing and two pollinations per 
plant in prolific varieties, were mentioned, but not merged into one recurrent selection procedure by the 
author. 
Comstock et al. (1949) described a breeding and selection method called reciprocal recurrent 
selection (RRS) aimed at improving the population cross by using the opposite population as a tester. Half-sib 
families are produced by crossing a plant 6om population A to several plants in population B, as well as 
selfing the population A plants. The hybrid seed is harvested and bulked as a half-sib &mily for testing in 
several environments. The same procedure is reciprocally performed for population B. RRS does not require 
prolificacy in either of the populations. The best half-sib &milies are identified and the corresponding Si seed 
for each plant is used to produce the next cycle of selection for both populations. RRS was designed to 
capitalize on additive, dominance, and epistatic effects regardless of the level of dominance. 
Lonnquist and Williams (1967) characterized use of two prolific populations for hybrid improvement 
Th  ^advocated self-pollination of the lower ear on two plants, one fix)m each population, and several d  ^
later crossing the plants, using the upper ears to produce hybrid fiiU-sib seed. Full-sib ^ milies are produced 
by bulking the two cross-pollinated ears and evaluating the &milies in several environments. The best fiiU-sib 
&milies are selected and the analogous Si progenies are used for fiuther crossing and selection, resulting in a 
tremendous saving of time and effort for selection of superior interpopulation crosses. 
Full-sib selection was designed for deriving the best full-sibs within and among as inbreeding 
increases (EMauer, 1967a). Populations A and B are planted in paired rows and the procedures are similar to 
those described by Lonnquist and Williams (1967). Hallauer and Eberhart (1970) outlined the procedures for 
reciprocal fiill-sib recurrent selection and emphasized that fiiU-sib &milies are evaluated instead of half-sib 
femilies. The Si seed corresponding to the selected fiill-sib families is recombined for each population to start 
a new cycle of reciprocal fiill-sib selection. Reciprocal fiill-sib selection utilizes the additive, dominance, and 
epistatic effects for grain yield by maximizing selection among pairs of genotypes in hybrid combination on 
the basis of grain yield peifonnance (Hallauer, 1967a). Reciprocal fiill-sib selection is a procedure that would 
isolate the best pair(s) of Unes during the inbreeding process and would hasten the development and 
identification of the superior single-cross hybrids (Hallauer, 1967b). 
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Jones et al. (1971) noted reciprocal fiill-sib selection has the same advantages as half-sib reciprocal 
recurrent selection and requires only half as maiQ  ^fimilies for a given selection intensi .^ They felt reciprocal 
fiill-sib selection is advantageous at lower selection intensities and when the environmental variance was large 
relative to the total genetic variation over half-sib reciprocal recurrent selection. 
Reciprocal fiill-sib selection be utilized with one-eaied maize populations (Hallauer, 1973). 
Development of Si progenies is a prerequisite to making crosses for grain yield tests. The Si progenies are 
developed within each population the first season. Si progenies from each population are planted ear-to-row 
in paired rows and Si fiill-sibs, as well as S2 seed, are produced in the second season and tested in the third 
season. The S2 progeny pairs could be included in the breeding nursery during the third season for selection 
and selfing within the S2 lines. 
Variance Component Estimation 
Henderson (19S3) described three analysis of variance methods to estimate variance components. 
Method I involves calculating the sums of squares for the orthogonal data, computing mean squares, equating 
the mean squares to their expectation using Model n firom Eisenhart (1947), and solving for the unknown 
variances. The Method n procedure obtains least squares estimates of fixed effects, use the fixed efiects 
estimates to "correct" the data, and use the corrected data to proceed according to Method I. Finally, Method 
m involves mean squares computation using least squares analysis of non-orthogonal data, equating the mean 
squares to their expectations, and solving for the unknown variances. He also indicated the same general 
principles described in Methods I, II, and m can be employed to estimate covariances. 
Searle (1971) defined balanced data as data with every one of the sub-most subclasses of the model 
having the same number of observations. He observed that estimators are unbiased, have minimum variances 
among the quadratic unbiased estimators class, and may yield negative estimates using the analysis of variance 
method. Variance component estimates do not depend on normally assumptions. He noted the expected 
values apply to assy distribution that has a mean equal to zero and a finite variance, regardless of the 
distribution properties. When all variables are random in a model (Model II), the mean squares are 
independently distributed and the sum of squares are divided by the product of the degrees of fireedom 
(Heibach, 19S9). Mean square expectations are distributed as a Chi-square variable with the degrees of 
fireedom for the expected mean square. All ratios of mean squares have central F-distributions in the random 
model. Balanced data analysis of variance mean squares are, under normality assumptions, distributed 
independently as multiples of Chi-square distributions. 
A second procedure to estimate variance components is maximum likelihood (ML). The ML 
estimators usually assume normality of the data, therefore variance component estimates are always positive 
(Searle, 1971). Maximum likelihood may produce biased estimates of variance components (Kennedy, 1981). 
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In addition, ML variance estimates are translation invariant, fimctions of every sufficient statistic, and 
asymptotically normal and efficient Shaw (1987) assumed data were distributed multivariate-normally when 
using ML to estimate variances for quantitative genetic variables. 
Restricted mawnumi likelihood (REML), a third option to estimate variance components, removes 
bias due to the estimation of the fixed effects (Kennedy, 1981). The bias due to fixed effects estimation is not 
removed using ML. Method I, Method m, and REML give the same estimators of variance components for 
balanced data using the completely random model. REML estimates are unique, not negative, and have some 
usefiil large-sample statistical properties, while analysis of variance estimates are only unbiased (Dieters et al., 
1995). A multivariate normal distribution should be assumed for variance estimation using REML. 
Measuring the precision of REML variance estimates uses the asymptotic variance-covariance matrix of the 
estimates. 
Variance components are, by definition, positive. The analysis of variance method does not restrict 
negative variance component estimates firom occurring. Thompson (1962) disclosed two explanations of 
negative variance component estimates from the analysis of variance methods. The first reason is the assumed 
model may be incorrect Secondly, statistical noise may have obscured the underlying physical situation. 
Searle et al. (1992) expanded the explanations and specified six possibilities to deal with negative estimates of 
variance components. The options are 
i) tolerate the estimate and consider the estimate as evidence that the true value equals zero, 
ii) accept the negative estimate as proof that the true value is zero and replace the negative estimate with 
zero, 
iii) equate the negative estimate to zero, but keep the &ctor in the corresponding lines of the analysis of 
variance table, 
iv) consider developing a new statistical model, 
v) question the methodology that yielded the negative estimate and use another method that produces 
positive estimators, 
vi) or collect more data and hope that the amount of data is sufficient to produce positive estimators. 
Nelder (1954) believed negative variance component estimates fi'om analysis of variance should not 
be made equal to zero, but reported as negative values. He argued reporting negative variances as zero may 
produce a biased variance estimate of treatment differences. Dudley and Moll (1969) also advocated reporting 
negative estimates of genetic variance, although it can not be interpreted by itself. Searle (1971), likewise, 
encouraged reporting negative variance estimates as is because the values deviating about zero m  ^be 
evidence that the true value of the variance component is zero. Searle et al. (1992) thought negative variance 
estimates indicated either the wrong model was used or the true value of the variance component is zero. Data 
and calculations should be checked for errors first, and then, if necessaiy, collect more data and hope it unveOs 
a positive variance estimate to avoid reporting negative variance estimates. The probability of a negative 
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variance component estimate decreases as the number of classes and observations in each class increase. 
Genetic Variance 
Plant breeders must first identify breeding goals and target environments, then determine if adequate 
genetic variability is available (Hallauer, 1992). Genetic variability influences what breeding method is 
utilized to develop the desired genoQpes. Effective management of genetic variability to attain desired 
breeding goals through plant breeding is a science and an art 
Gama and Hallauer (1980) tested selected and unselected inter- and intr^pulation iidl-sib families 
for grain yield productivity and stability over environments. Selected and unselected hybrids were stable over 
environments. Theselectedhybrids were significantly higher in grain yield than unselected hybrids. Th  ^
concluded that selection for grain yield should be emphasized and then determine if the high yielding hybrids 
are stable over environments. 
Components of genetic variance must be defined in terms of a population of environments because 
gene effects and variances change with the population of reference (Cockerham, 1963). The genetic 
population(s) and environmental populations of interest must be clearly defined (Dudl^r and Moll, 1969). 
Genetic and genotype by environment interaction variance estimates obtained apply specifically to the genetic 
and environmental populations sampled. 
Fisher (1918) demonstrated that genetic variance could be divided into additive, dominance, and 
epistatic variance components in a random mating population. The additive variance is the variance of 
breeding values, dominance variance is the variance of dominance deviations, and epistatic variance is due to 
the variance of interaction deviations. The components of genetic variation are useful for purposes of 
estimation and for their inference to gene action. Additive variance in a population is a prerequisite to 
progress fix)m selection where all selected individuals are recombined at random (Robinson and Comstock, 
19S5). Cockerham (1954) and Kempthome (1954) fiirther partitioned the epistatic variance into digenic 
epistatic components consisting of additive by additive variance, additive by dominance variance, and 
dominance dominance variance. Trigenic and higher order q)istatic variances are present, but are not 
estimated because th  ^accounted for a small amount of the genetic variation relative to additive, dominance, 
and digenic epistatic variances. 
Comstock and Robinson (1948) documented the use of a replications within sets incomplete block 
design using a North Carolina I mating design (NC I). K' genotypes are randomly distributed relative to 
environmental variation, then the phenotypic variance is equal to the sum of the genotypic and environmental 
variance. Genetic variance estimates are valid when parents are randomly chosen firom the population and the 
progeny are randomly allocated to plots. Analyses of variance tables were described for a replications within 
sets design for North Carolina mating designs n (NC II) and m (NC m), as well as a further explanation of 
the NC I mating design (Comstock and Robinson, 1952). 
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Kempthome (1954) demonstrated that the covariance between relatives can be expressed in terms of 
the components of genetic variance. He assumed no inbreeding in a random mating population with no 
linkage of n loci and based covariances on the pedigree of the relatives. 
Kempthome (19SS) confirmed the NCI females within males variance was equal to covariance of 
fiill-sibs minus covariance of half-sibs and the male variance was equal to covariance of half-sibs for a diploid 
random mating population. In addition, he found that heritability estimates are only mildly sensitive to non-
additive effects of genes. Any type of deviation fiom additivity will cause the heritabili  ^estimate to be 
inconsistent and invalid if the gene effects are not additive. 
Robinson and Comstock (19SS) also determined that NC I and NC in variance among males equals 
one fourth of the additive variance plus an effect due to linkage and the variance among females within males 
was equal to one fourth of the additive and dominance variance. The effect of linkage will always bias 
dominance level estimates upwards. Coupling and repulsion linkage effects may cancel each other in the 
variance among males estimates. 
Expectations of mean squares in terms of components of variance and then in terms of covariance 
between relatives were demonstrated by Cockerham (1956). The interpretations of the covariance depend 
upon the genetic situation for the parents. For example, covariance of full-sib femilies m  ^be affected 1  ^
linkages. His model assumed random parents, 'normal' diploid and Mendelian inheritance, no position 
effects, no linkages, and no maternal or reciprocal effects. Additive and dominance variance estimates are 
positively biased when no epistasis is assumed. He also recognized that combinations of genetic variance 
components could be estimated using parents that are not inbred or parents with various levels of inbreeding. 
Cockerham (1961) advocated using highly inbred lines, where inbreeding may be accomplished, if most of the 
genetic variance is not additive. Cockerham (1963) confirmed the covariance among fiill-sibs was equal to 
one half of the additive variance plus one fourth of the dominance variance. 
Estimating and equating genetic variance to covariance among relatives assumes that parents are 
random members of the population and experimental errors are independent (DudlQ  ^and Moll, 1969). In 
addition, Cockerham (1963) assumed a random mating population with linkage equilibrium, normal diploid 
Mendelian inheritance, no environmental correlations among progenies, and random non-inbred progenies 
from a non-inbred population. Dudl  ^and Moll (1969) determined meaningful estimates of genetic variance 
are obtained from a random mating population with no restrictions on gene fiequencies. 
Mode and Robinson (1959) determined that the genetic covariance could be partitioned into additive, 
dominance, additive by additive, additive by dominance, and dominance by dominance components of 
covariance. A NC I mating design will only estimate additive and dominance covariances. We can speak of 
the additive and dominance components of the genetic covariance just as we speak of the additive and 
dominance components of the genetic variances. The additive and dominance covariance components 
estimated will be inflated or deflated depending on the sign and relative magnitude of the epistatic components 
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ofcovaiiance. 
Robinson et al. (1958), Compton et al. (1965), and Stuber and Gxkerham (1966) reported the 
interpopulation genetic variance, ignoring epistasis, as: 
Gov (HS) = •/« c^A = pq [a + (s-r)d]  ^ ; 
and Gov (FS) = 'A a^M2 + pq [a + (s-r)d]  ^ + 14 rs [a + (q-p)d]  ^ + pqrsd  ^
when gene effects are defined according to origin for covariance of half-sibs and fiill-sibs, respectively. Allele 
fi?equencies in one population are denoted by p and q, where p is the &vorable allele and q is the un&vorable 
allele. Allele frequencies in another population are denoted by r and s, where r is the &vorable allele and s is 
the uniavorable allele, a and d are defined as the additive and dominance genetic effects. 
Compton et al. (1965) determined estimates of genetic variance for quantitative traits from 
intrapopulation fiunilies are generally lower than comparable estimates fix)m interpopulation &milies. Stuber 
(1965) indicated intrapopulation theory can be quite satis&ctory if the same alleles are present and if gene 
frequencies do not differ greatly in the two parent populations. Otherwise, intrapopulation theory is of little or 
no value for interpreting interpopulation genetic variance estimates. The immediate interpopulation generated 
fix)m crossing random individuals firom two parent populations are the reference base for defining genetic 
parameters. 
Comstock (1979) determined the interpopulation genetic variance among half-sib &milies was 
different for a population as the tester compared with an inbred line as tester. Converting his nomenclature 
show that the genetic variance among half-sib &inilies using an inbred tester is 
a^HS = y* ct\ ~ '/i pq [a + (s-r)d]  ^
where p and q are frequencies of the &vorable and un&vorable allele in the population, s and r are fi^uencies 
of the &vorable and un&vorable alleles in the inbred tester, and a and d are the additive and dominance effects 
for the population. Allele frequencies in the inbred tester are either zero or one. Dominance effects are either 
positive or negative, depending on whether the fevorable or un&vorable allele in the inbred is fixed. 
Plant breeders should know what proportion of the phenotypic variance is attributed to genetic 
variance and the partition of genetic variance into components (Gardner, 1963). The significance of specific 
and general combining ^ ility effects have been recognized by plant breeders and are directly related to non-
additive and additive genetic effects, respectively. Genetic variance in any population is presumably due to 
many genes (Robertson, 1963). For a given population, the magnitude of the individual allelic effects, the 
frequency of the alleles causing these effects, and how the genes at different loci interaa with one another are 
not known. 
The degree of resemblance between relatives provide the means of estimating additive genetic 
variance, and the proportionate amount of additive variance determines the best breeding method to employ 
for improvement (Falconer and Mack ,^ 1996). Covariances between relatives are reflective of the reference 
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population firom which inferences are made, and the covariances have coefScients that are measures defined 
for genes in two individuals (Weir and Cockerham, 1977). 
Reliability of the phenotypic value as a guide to the breeding value is expressed the predictive role 
of heritability in the genetic sdufy of metric characters (Falconer and Mackay, 1996). Genetic advance under 
selection in a random mating population is proportional to the additive component of genetic variance (Nei, 
1963). 
Expected genetic gain (AG) of a population cross mean is described by Moreno-Gonzalez and 
Grossman (1976) as 
i{pq[a + (s - r)d]  ^+ rs[a + (q-p)d]^} di^ pqrs[a + (s-r)d][a + (q-p)ci] 
where is the phenolic variance of reciprocal fiill-sibs, i is the selection intensity, p and r are firequencies 
of the fovorable alleles m populations A and B, respectively, and q and s are the im&voiable allele fiequencies 
in populations A and B, respectively. The term subtracted fiom the expected genetic gain is considered to be 
negligible in most cases. Maximizing the rate of improvement of the population cross is vital because this rate 
also determines the rate of improvement of derived hybrids developed from advanced generations of the 
population cross (Eberhart et al., 1995). 
Selection almost always affects the genetic variance as well as the population mean. Genetic 
coefBcient of variance measures the genetic variation relative to the mean performance of a population 
(Lamk  ^and Hallauer, 1987). Genetic variance changes under continued selection are important to document 
and understand. Genetic variance changes associated with selection are not sufficiently demonstrated by 
simple comparisons of selected and unselected population phenotypic variances (Whitlock and Fowler, 1996). 
Selection inheritantly involves inbreeding and inbreeding influences the amount of genetic variance in a 
population. Genetic variance estimates are subject to sample size. Gardner (1977) determined that 
discrepancies occurring in genetic variance studies are likely due to inadequate sampling. Estimates of genetic 
variance components suggest that additive genetic effects are of greater importance than non-additive elGfects 
in most maize population recurrent selection programs (Hallauer, 1992). 
BSIO and BSll Genetic Variance Estimates 
Hoegemo^er and Hallauer (1976) found the BSIO and BSll CO interpopulation fiill-sib ^milies 
averaged S.8 q ha'^  greater in grain yield than intrapopulation fiill-sib &milies. Selected fiill-sibs yielded 8.7 q 
ha'' more than the unselected Ml-sibs. These changes in selected versus unselected fiill-sib families indicated 
that either the variation because of additive effects relative to non-additive effects were larger between the 
BSIO and BSl 1 populations or the reciprocal fiiU-sib selection procedure did not effectively capitalize on non-
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additive effects. The former was the more likely scenario. 
Obilana et al. (1979a) tested 480 CO interpopulation fiill-sib &milies of BSIO and BSll for genetic 
variability  ^using a NCI mating design. They fomid that the additive genetic variance was more important 
than the dominance variance for grain yield and silking date. The CO interpopulation dominance variance was 
not significantly different from zero. The additive by environment interaction variance was not different fiom 
zero. For silking date and grain yield, the dominance by environment interaction variances were not different 
ffomzero. 
CO, CI, C2, and C3 BSIO and BSll inter-andintrapopulations were tested for their response for 
grain yield (Obilana et al., 1979b). Grain yield was improved 5.5,6.0, and 6.3% per cycle for the BSIO 
intr^)opulation, BSll intrapopulation, and the interpopulation, respectively. The populations per se are 
improving indirectly through direct selection on the interpopulation. Selection for stalk quality and maturity 
was enacted in the nursery during development of the interpopulation fiiU-sib &milies and their respective 
selfed progenies were intermated to form the next cycle populations. 
Lantin and Hallauer (1981) evaluated BSIO and BSll for selection response and genetic variability. 
They found the direa response was 0.48 Mg ha'^  per cycle and the indirect response for BS10 and BS11 was 
0.42 and 0.46 Mg ha'^  per cycle, respectively, when comparing C4 with CO. Days from planting to 50% 
silkingfor BSIO and BSll populations per se decreased. Genetic variation had not decreased from CO to C5 
for the interpopulation iidl-sib families No evidence was obtained that indicated grain yield genetic 
variability had decreased in BSIO and BSll per se after four cycles of reciprocal full-sib selection. Genetic 
coefficient of variation estimates also indicated genetic variance was not substantially reduced relative to the 
mean with selection. 
cycles zero through six for the BSIO and BSll inter- and intrapopulations were summarized by 
H^auer (1984). Direct response of the interpopulation was 2.1% per cycle and the indirect response was 2.7 
and 2.4% per cycle for BSIO and BSl 1, respectively, for grain yield. In addition, there was no evidence that 
the variance among fiill-sib progenies had decreased with seven cycles of reciprocal fiiU-sib selection. The 
estimated inbreeding was 15.9 and 16.4% for BSIO and BSll, respectively. Even though inbreeding occurred, 
heritability estimates of fiill-sib progeny means averaged 61% and were similar for C2 to C6. 
Reeder etal. (1987) evaluated theBSlOCO, BSllCO, BS10(FR)C6, andBSll(FR)C6 populations per 
se for genetic variability using 50 fiill-sib &milies and 100 Si lines per population. Th  ^observed an increase 
in grain yield and decrease in stalk lodging for both populations. Days from planting to silking date was 
unchanged in BSIO and decreased significantly for BSll from CO to C6. BS10(FR)C6 andBSll(FR)C6 
inbreeding levels were calculated as 13.7 and 14.3%, respectively. Genetic variability among Si lines was 
significantly reduced from CO to C6 in both BSIO and BSll. Additive genetic variance estimates were 
significantly greater than zero for all populations for grain yield, stalk lodging, and silking date, whereas no 
11 
estimate of dominance variance was greater than twice its standard error. Dominance variance was greater 
than additive variance for grain yield in BSIOCO and BS10^R)C6. Additive and dominance by environment 
interaction variances were significantly larger than zero in BSIOCO for stalk lodging and silking date. The 
evidence suggested that genetic variabilis was reduced after six cycles of reciprocal fidl-sib selection. 
Rodriguez and Hallauer (1988) evaluated the indirect response to selection for BSIO and BSll by 
comparing CO with C7. Thqr found a positive indirect response for yield in BSIO and BSll. BS11(FR)C7 
also had significantly lower grain moisture and flowered significantly earUer than BS 1 ICO. 
The C5 BSIO and BSll interpopulation was eval'iaicd for genetic variabilis using 136 fiill-sib 
femilies (Rodriguez and Hallauer, 1991). Estimates of genetic variance are biased to an unknown extent by 
genotype by year and genotype by year by location interaction variances because the fiiU-sibs were evaluate in 
one year. Estimates of genetic variance for grain yield, grain moisture, stand, root lodging, and stalk lodging 
were significantly greater than zero. Dropped ears did not differ significantly fiom zero. TheCS 
interpopulation was not compared with the CO interpopulation for changes in genetic variance. 
Reciprocal fiill-sib selection was effective in improving the agronomic performance of the population 
cross (direa response) and the BSIO and BSll populations per se (indirect responses) for CO, C2, C4, C6, and 
C8 (Eyherabide and Hallauer, 1991a). The direct response was greater than indirect responses for grain yield 
and standabilily. Data fiuther indicated that reciprocal fiill-sib selection increased the fiequency of 
homozygotes for &vor^le dominant alleles in BSIO and BSll per se and increased the firequency of 
hetero^gotes in the population crosses. BSIO and BSll improved populations should be improved sources of 
inbred lines with good general combining abili  ^if &vorable alleles are becoming fixed. 
Eyherabide and Hallauer (1991b) detected initial genetic divergence of gene fiequency between 
BSIOCO and BSl ICO for grain yield. Their data indicated that reciprocal fiiU-sib selection selected different 
alleles in BSIO and BSl 1. Existence of directional dominance and different frequencies of alleles with 
dominance effects are suggested for grain yield between BS lOCO and BS 1 ICO. Genetic drift limited the 
indirect response to selection for grain yield and other agronomic traits observed in BS 10 and BS 11. 
Fountain and Hallauer (1996) evaluated SO Si progenies for BS11(FR)C9 using one-row plots. 
Genetic variance estimates were greater than zero for grain yield, root lodging, stalk lodging, silking date, and 
anthesis date. No comparisons were made with other BSl 1 cycles in this stucfy. 
Ottaviano et al. (1984) found q)ecific combining ability effects to be small and significant for grain 
yield. General combining ability effects were large for reciprocal fiill-sib selected lines. Their data indicated 
reciprocal fiiU-sib selection has not capitalized on dominance and epistatic effects and that performance was 
based mainly on general combining ability for BSIO by F2 crosses. Additive genetic effects, not dominance 
and epistatic effects, appear to have increased the performance. 
Genetic Variance Estimates in Other Populations 
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Additive and dominance genetic variance accounted for a major proportion of the Reid Yellow Dent 
open-pollinated population genetic variance for grain yield in 1957 and 19S8, respectively (WUliams et al., 
1965). A NCI mating design was used with 96 males each crossed to two females. The variance component 
estimates had large standard errors in general. Estimates of variance components were confounded with years 
because the 1957 and the 1958 progenies were different samples from the Reid Yellow Dent population. 
Positive assoitive mating occurred and may have lead to underestimation of dominance variance estimates. 
Robinson et al. (1958) found the genetic variance to be less in the Jarvis by Indian Chief cross than 
within each parent population based on NC I mating design estimates. Th  ^compared genetic variances of 
the inter- and intiapopulations where estimates were obtained under different environmental conditions. Year 
differences are confounded with the comparison of genetic variances for the inter- and intrapopulation crosses. 
MbU and Robinson (1966) rqwrted additive genetic variance to be two times greater than the additive 
by environment interaction variance for the Jarvis open-pollinated population. Additive and additive by 
environment interaction variances were approximately equal for the Indian Chief open pollinated population 
and smaller in magnitude than for Jarvis. Reciprocal recurrent selection in Jarvis and Indian Chief indicates 
that genetic variance estimates following the first selection cycle to the fourth selection cycle were greater than 
the estimates in the original interpopulation cross. 
Further studies in Jands and Indian Chief indicate that the additive variance was significantly 
different fiom zero for the interpopulation cross and the populations per se (Moll and Robinson, 1967). The 
additive and additive by environment interaction variances were equal in magnitude for the inter- and 
intrapopulations. Additive variance was equal to or greater than dominance variance in the populations and 
the population cross. Additive and dominance variances were more important in Jarvis, Indian Chief; and 
their population cross because most of the epistatic variance estimates were not statistically significant 
MoU et al. (1977) evaluated the interpopulation CIDSS of Jarvis and Indian Chief for CO and C6. The 
CO and C6 interpopulations had similar fiequency distributions for grain yield, but the C6 interpopulation was 
one class interval higher. No difference in grain yield genetic and genotype by envirotmient interaction 
variances were found between CO and C6. 
Additive genetic variance was smaller for Pirama than for Cateto maize populations per se (Miranda-
Filho and Patemiani, 1983). The interpopulation additive variance was greater than either intrapopulation. 
Piramex and Cateto are diverging geneticaUy, as indicated the differences between half-sib and testcross 
family means. Reciprocal recurrent selection appears to have been effective in improving the population cross, 
increasing heterosis, and maintaining adequate additive genetic variance for the Piramex and Cateto 
populations. 
Genetic variances were estimated for the Indian Chief and Diente de Caballo maize composite after 
five cycles of reciprocal full-sib selection was completed (Moll and Smith, 1981). Estiniates of genetic 
variance after selection were considerably smaller than comparable estimates in the original composite because 
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of a reducdon in poorly adapted genotypes that contributed to the reduced genetic variance. After five cycles 
of reciprocal fiill-sib selection, the dominance variance essentially disappeared and greater than one-third of 
the additive variance was lost However, evidence indicated that the CO estimates of genetic variance 
have been inflated considerably by poorly adapted genotypes. 
Lindsey et al. (1962) produced fiill-sib &milies and half-sib fimilies within Hays Golden and Krug 
Yellow Dent open-pollinated populations. A different sample of liill- and half-sib &milies was used in the 
second year. Therefore, the year interaction variance component was confounded with the genetic variance 
components. The authors indicated that the populations m  ^not have been adequately sampled and that 
assortive mating may have occurred which will overestimate the additive variance and underestimate the 
dominance variance estimates. Additive variance was greater than dominance variance estimates for all 
characters in 1956. However, the grain yield dominance variance estimate exceeded the additive variance 
estimate in 1957 for Krug Yellow Dent 
Additive genetic variance estimates for Krug Yellow Dent were not different from zero if estimates 
are considered relative to the magnitude of their standard errors (da Silva and Lonnquist, 1968). Estimates of 
the genetic parameters for the selected and original populations were not obtained in the same environments. 
Genetic variance changes were too small to be detected with the precision obtained in this sdufy. The authors 
found gene frequency in Krug Yellow Dent for the fiill-sib and Si synthetics to be aroimd 0.5 for grain yield. 
Reduced genetic variance was a function of allele frequency, level of dominance, selection intensity, and the 
number of &inilies selected for synthesizing the new cycle population. 
Mulamba et al. (1983) evaluated 100 Si progenies from each of the BSKCO, BSK(HI)C8, BSK(S)C8, 
and BSK(M)C14 populations for genetic variability. BSKCO is the Iowa Krug Synthetic original population 
cycle, BSK(HI)C8 is the eighth cycle of half-sib selection using an inbred tester, BSK(S)C8 is the eighth cycle 
of Si progeny selection, and BSK(M)C14 is the fourteenth cycle of mass selection populations. (3enetic 
variance decreased for grain yield, root lodging, and dsys to silk for Si progeny selection. Most estimates of 
genoQrpe by environment interaction variances for all traits and selection methcxis were not significantly 
different from zero. 
Ebeiiiart et al. (1973) reported genetic variances for Iowa Stiff Stalk Synthetic (BSSS) that had 
undergone seven cycles of intrapopulation half-sib recnirrent selection using Iowa 13 as a tester [BSSSCEIt)]. 
They detected no change in genetic or genotype by environment interaction variances after seven cycles of 
selection. Gain fit>m selection is expected to be proportional to genetic variance. Ifgenetic variance has not 
changed, then the current rate of genetic gain in BSSS(Ht) should be maintained 
Baitual and Hallauer (1976) tested 241 progenies with a theoretical coefBcient of inbreeding equal to 
98.6% developed by 10 generations of fiill-sib mating followed by three generations of selfing for genetic 
variability in BSSS. Additive genetic variance estimates were positive and significantly different fiom zero for 
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grain yield and days to silk. Estimates of heritabili  ^for yield and days to silk were greater than 90%. 
Dominance variance is expected to be near zero for the progenies because the inbreeding coefficient was quite 
large and additive genetic variance then accounts for nearly all of the genetic variance. The geno^pe by 
environment interaction grain yield variance was greater than zero, but significantly less than the genetic 
variance estimate. 
Obilana and Hallauer (1977) concluded that genetic variability in BSSS was not reduced after seven 
cycles of reciprocal recurrent selection or after seven cycles of half-sib selection followed by two (^cles of S2 
selection. Genetic variance estimates for grain yield were significantly greater than zero for the reciprocal 
recunent selection populations BSSSCO through C7. Genotype environment interaction grain yield 
variances were not significantly different from zero. 
Evidence indicates that genetic variance decreased in BSSSCR-)C9 compared with BSSSCO when 
using reciprocal recurrent selection, but not in BSSS by using the sequential half-sib and S2 recurrent selection 
methods [BS13(S)CB] (Helms et al., 1989). Genetic variance decreased for BSSS(R)C9, relative to BSSSCO, 
for stalk lodging, grain yield, grain moisture, and dropped ears. Genetic variance increased for BS13(S)C3 for 
root lodging, stalk lodging, and grain yield and decreased for grain moisture and dropped ears. The authors 
indicated a lack of precision in estimating genetic variance may have existed since only SO random S2 ^ milies 
were used to represent each population. 
Stucker and Hallauer (1992) evaluated the resynthesized BSSSCO, currently maintained BSSSCO, and 
BS13(S)C1 populations using a NCII mating design. Thqr found that additive genetic variance was 
maintained for grain yield in BS13. Dominance variance in BS13 decreased for grain yield, grain moisture, 
days to anthesis, plant and ear height, root and stalk lodging, and dropped ears. Estimates of additive variance 
were similar for the two BSSSCO populations, but the estimate of dominance variance in the re^thesized 
BSSSCO population was smaller than the maintained BSSSCO population. The authors concluded that 
&vorable allele frequency increased in the improved BSI3 population and, therefore, decreased the dominance 
variance for all traits. 
Hallauer (1970) assessed genetic variance for the BSSSCO, BSCBICO, BSSSC4Syn.-3, 
BSCBlC4Syn.-3, BSSSCO x BSCBlC0Syn.-3, and BSSSC4 x BSCBlC4Syn.-3 populations. Si femilies were 
used to produce 320 and 80 fiill-sib and half-sib &milies, respectively, to evaluate a NC n mating design. He 
found that additive variance did not change for the Iowa Com Borer Synthetic No. 1 (BSCBl) population per 
se, whereas additive variance decreased, but not significantly, for the BSSS population per se. The 
inteipopulation additive variance decreased significantly fit)m CO to C4. None of the populations had 
significant changes in dominance variance when comparing C4 with CO. Hallauer (1971) indicated that the 
additive variance was significantly greater than zero for silking date in the same populations. 
Penny and Eberhart (1971) accumulated estimates of genetic variance over CO, CI, C2, C3, and C4 
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for BSSS and BSCBl populations per se. The cycles were grown in different environments and caution must 
be used in interpreting the data. Estimates of grain yield genetic variance tended to decline as selection 
progressed in BSSS and BSCBl. Genotype by enviromnent interaction grain yield variances were not 
different ficom zero for BSSS, but the BSCBl genoQrpe by environment interaction variance was greater than 
zero and tended to become larger fiom CO to C4. 
Genetic variance determined from the grain yield selection trials for each cycle gave no evidence that 
genetic variability in BSSS(R) and BSCB1(R) was declining because of selection (Martin and Hallauer, 1980). 
In addition, the populations per se did not have significant grain yield changes, but the interpopulation cross 
sustained positive significant changes in grain yield. Nfi(4)arent heterosis values were 14.9, and 41.7% for the 
CO X CO and C7 x C7, respectively. The heterosis estimates complemented the selection response results. 
Kevem and Hiallauer (1983) used 98 Si families each of BSSSCO, BSSS(R)C8, BSCBICO, and 
BSCB1(R)C8 to estimate genetic variances. Grain yield genetic variances did not change fiom CO to C8 for 
BSSS and BSCBl. Significant decreases in genetic variance were observed for d  ^to anthesis in both 
populations fix)m CO to C8 and in BSSS for days to silking. All populations had genotype by environment 
interaction variances that were smaller than genetic variances for all traits. 
Schnicker and Lamkey (1993) studied the BSSS and BSCBl interpopulation genetic variance for CO, 
C5, and Cll using random So fiiU-sib &milies. Genetic variance estimates for all traits were significantly 
greater than zero, except for root lodging in the CI 1 interpopulation. They determined genetic variance 
decreased for grain yield after 11 cycles of reciprocal recurrent selection, although the differences among 
cycles were not significant The authors concluded that grain yield interpopulation genetic variance was 
maintained. Root and stalk lodging and anthesis and silking date genetic variances significantly decreased 
after 11 cycles. The changes in heritability estimates were parallel to changes in genetic variance for all traits. 
Betran and Hallauer (1996) evaluated the BSSSCO x BSCBICO, BSSS(R)C9 x BSCB1(R)C9, and 
BS 13(S)C3 x BSCB 1(R)C9 inteipopulations for genetic variability. Th  ^found additive variance estimates 
for the CO interpopulation were smaller than the additive by environment interaction variance for grain yield. 
The improved interpopulations had additive variance estimates that were larger than the CO interpopulation 
for grain yield. Dominance variance estimates were smaller in magnitude than the dominance by environment 
interaction variances for all three populations. Interpopulation total additive variances were larger than 
dominance variances for all populations and traits. The estimates also increased finom CO to the improved 
interpopulation for grain yield. Total additive by enviromnent interaction variance decreased firom CO to the 
selected interpopulations. Dominance variance estimates were similar for all three interpopulations. They 
concluded that improving the population cross for grain yield without decreasing genetic variability was an 
effective method using reciprocal recurrent selection. 
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CHAPTER 3. INTER- AND INTRAPOPULATION GENETIC VARIANCES 
AFTER TEN CYCLES OF RECIPROCAL FULL-SIB RECURRENT SELECTION 
IN THE BSIO AND BSll SYNTHETIC MAIZE POPULATIONS 
A p^)er to be submitted for publication in Crop Science 
Todd E. Frank^*  ^and Amel R. Hallauer^*  ^
Abstract 
Changes in genetic variance alter the likelihood of future progress using recurrent selection. It is 
ben^cial, therefore, to monitor populations undergoing recurrent selection to assess the effects of selection on 
genetic variance. The objectives of this stu  ^were to determine the genetic variation among fiill-sib families 
for the original and tenth cycle of reciprocal recurrent fiill-sib selection for the inter- and intrapopulations of 
the BSIO and BSll maize (Zea mays L.) populations and to evaluate the six population frequency 
distributions. One hundred fiill-sib families for each of the six populations were evaluated in four 
environments using a replications within sets design. Genetic variances have not decreased significantly for 
grain yield, but evidence suggests a decrease in BS10 and an increase in the interpopuIatioiL Significant 
reductions in genetic variance were detected in the interpopulation for dropped ears and root and stalk 
lodging. BSll genetic variance decreased significantly for grain moisture, root and stalk lodging, dropped 
ears, and days to midsilk and mid-anthesis. BSIO stalk lodging genetic variance decreased significantly. Our 
results indicated a trend in reduced genetic variance for all agronomic traits except grain yield. Changes in 
genetic variance were accompanied by complementary changes in genotype by environment interaction 
variance. Frequency distributions indicated reciprocal fiill-sib selection has changed the inter- and 
intrapopulation means in the desired direction. The results indicate agronomic progress in BS 10 and BSll 
using reciprocal fiill-sib selection will continue. 
 ^Dep. of Agronomy, Iowa State Univ., Ames, lA 50011. 
 ^Part of the dissertation submitted by the senior author in fulfillment of the requirements for the Pb.D. degree. 
 ^Corresponding author. 
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IntFoduction 
Shull (1909,1910) proposed the inbred-lQlirid concept for maize (Zea mays L.) and observed that the 
production of the highest yielding lQi)rid simply requites finding the best combination of parents and 
reproducing the desirable Iq^rid. Jenkins (1940) supported recunent selection methods that emphasized 
general combining ^ ility when additive gene effects with partial to complete dominance were important Hull 
(1945), however, felt overdominance effects were important and he advocated using recurrent selection 
methods that emphasized specific combining ability. Comstodc et al. (1949) outlined a recurrent selection 
procedure called reciprocal recurrent selection which was designed to exploit general and specific combining 
ability by using half-sib &nulies. The reciprocal recurrent selection procedures are designed to improve 
population crosses and provide the basis fijr the redprocal fiill-sib selection procedure. Hiallauer (1967a, 1973) 
outlined the reciprocal fiill-sib selection procedure using the prolific BSIO and BSl 1 maize populations, which 
evaluates fiill-sib &niilies instead of half-sib &milies to improve population crosses. Reciprocal fiill-sib 
selection requires only half as many femilies for a given selection intensity and has the same advantages as 
reciprocal half-sib recurrent selection (Jones et al., 1971). Reciprocal fiill-sib selection procedures were 
designed to emphasize selection on additive and nonadditive genetic effects for population improvement 
(Hallauer and Eberhart, 1970; West et al., 1980; Hallauer, 1985). Current information, however, does not 
support a suggestion that redprocal fiiU-sib selection is more effective than redprocal half-sib selection for 
nonadditive genetic effects ^ l^uer, 1985). Redprocal fiill-sib selection focuses on finding the best 
combination of parents, which is the goal in hybrid maize breeding. 
Recurrent selection is a cyclic, long-term breeding procedure designed to improve the performance of 
either populations or population crosses through development of progenies, testing the progenies in multiple 
environments, and recombining the selected progenies to start a new cycle. Inbred line development of 
selected progenies are complemSntaiy to the cyclic recurrent selection procedures. Selection affects genetic 
variance and the population mean; therefore, it is important to determine how genetic variance changes with 
continued selection (Nei, 1963). Changes in genetic variability are influenced by inbreeding, selection 
intensity, initial amounts of actual and potential variability, linkage disequilibrium, and rates of recombination 
(Hiallauer and Miranda, 1988). A simple comparison of the phenotypic variances of a selected and an 
unselected population will not sufSce to demonstrate variance changes are associated with selection because 
selection inheritantly involves inbreeding (Whidock and Fowler, 1996). Moll and Robinson (1967) indicated 
that accumulated information of the genetic variance for various populations may be extremely valuable in 
designing and maintaining efSdent selection programs. 
Lantin and Hallauer (1981) found no evidence that genetic variability had decreased in the BSIO and 
6S11 inter- and intrapopulations after four cycles of redprocal fiiU-sib selection using S i progenies. Hiallauer 
(1984) evaluated the inter- and intrapopulations for cycles zero through six and found no evidence that the 
genetic variance among fiill-sib progenies had decreased with seven qrcles of redprocal fiill-sib selection. 
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Reeder et al. (1987) suggested that genetic vaiiability was reduced in the BSIO and BSl 1 populations per se 
after six cycles of reciprocal fiill-sib selection for grain yield, but concluded that changes in genetic variance 
were small. The objectives of this s&ufy were to determine the genetic variation among fiill-sib families, to 
evaluate the frequency distributions of fiill-sib ^ milies, and to estimate correlations between traits of the fiill-
sib &milies for the original (CO) and the tenth c^cle (CIO) of selection for the inter- and intrapopuladons of 
the BSIO and BSll maize populations. 
Materials and Methods 
Populations and genetic materials 
BSIO was developed by intermating 10 two-eared Com Belt lines (Kussell et al., 1971). WX. Brown 
of Pioneer Hi-Bred International developed BSII, a two-eared population, by crossing Southern prolific 
material, Caribbean material, and Com Belt lines (Hallauer, 1967a). BSIO and BSl I were previously known 
as Iowa Two-ear Synthetic (BSTE) and Pioneer Two-ear Composite (PHPRQ, respectively. Reciprocal fiiU-
sib selection procedures were described by Hallauer (1967a, 1967b, 1973) and Lonnquist and Williams (1967) 
using prolific plants. Several modifications to the reciprocal fiill-sib selection procedure were described by 
E^Ilauer (1973). Reciprocal fiiU-sib selection using BSIO and BSII began in 1963 (Hallauer 1967a; 1973). 
Cycle one populations were formed by recombining 24 and 18 Ss lines fiom BSIOCO and BSIICO, 
respectively (Hallauer, 1973). Additional (^cles of BSIO and BSII were formed by recombining the 20 
superior-yielding Si plants for each respective population based on So fiill-sib &milies evaluated primarily for 
machine-harvested grain yield, as well as for maturity and lodging resistance (Elallauer et al., 1974). The 
BS10(FR)CI0 and BSI1(FR)CI0 populations were developed in the 1990 summer nurseiy and I990-I991 
winter nurseiy by intermating the 20 superior Si progenies firom their respective C9 populations corresponding 
to selected C9 So x So fiiU-sib &milies. 
The genetic materials evaluated in this stu(fy were produced firom the original cycles of BSIO 
(BSIOCO) and BSII (BSllCO) and the populations derived firom BSIOCO and BSIICO after ten cycles of 
reciprocal fiiU-sib selection primarily for grain yield [BS IO(FR)CIO and BS11(FR)C10] and secondarily for 
flowering synchrony and standability. Full-sib fimiilies were produced within the BSIOCO, BSIICO, 
BSIO(FR)CIO, and BS1ICFR)C10 populations, between the BSIOCO and BSIICO populations, and between 
the BSIO(FR)CIO and BS11(FR)CI0 populations in the 1993 breeding nursery near Ames, lA using 
unselected So plants. Assortive mating among plants for flowering was minimized in producing the fiill-sib 
families. Ears were harvested fiom both So plants and bulked to form each fiiU-sib &nuly. One hundred fiill-
sib &milies for each of the six populations were randomly selected for the field evaluation trials. 
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Experimental field design and traits studied 
FuII-sib ^ milies were evaluated at Ames and Ankeny, lA in 1995 and 1996. The entries consisted of 
100 fiiU-sib &milies from within BSIOCO, BSllCO, BS10(FR)C10, and BS11(FR)C10, as well as the BSIOCO 
xBSllCO andBS10(FR)C10 xBSll(FR)C10 interpopulation crosses. The 600 entries were evaluated using a 
replication within sets design with 10 sets and two rq)Iications per set (Comstock and Robinson, 1952). Each 
set contained 10 random fiiU-sib &milies &om each of the six populations for a total of 60 entries. A plot 
consisted of two rows 5.49 m long and 0.76 m between rows. Plots were overplanted and thinned to a uniform 
stand densi  ^of62,124 plants ha~  ^at the five-leaf stage. Plots were machine-planted and machine-harvested 
without gleaning for dropped ears. 
Data were collected for machine-harvestable grain yield ^ g ha*^) adjusted to 155 g kg'^  grain 
moisture, grain moisture (g kg'') at harvest, stand (plants ha*'), root lodging (% plants leaning greater than 
30° from vertical prior to harvest), stalk lodging (% plants broken at or below the upper most ear node prior to 
harvest), dropped ears (% of ears separated from the shank prior to harvest), plant and ear height scores ( a 
relative scale of one to five, where one is low, three is average, and five is high), anthesis date (number of days 
from planting to 50% of the plants in a plot with at least 50% of the anthers extruded), silking date (number of 
days from planting to 50% of the plants in a plot with emerged silks), and silk delay (the difference between 
silking date and anthesis date). Stand counts were taken after plots were thinned to a uniform stand density. 
Plant and ear height scores were recorded after anthesis. Grain yield, grain moisture, stand, root and stalk 
lodging, dropped ears, and plant and ear height scores were measured in all four environments. Anthesis date, 
silking date, and silk delay were recorded only at Ames in 1995 and 1996. 
Statistical methods 
Data for each trait were analyzed by pooling over sets and combining across environments for the 
general analyses. All effects in the model were considered random. The sums of squares among fiill-sib 
families within sets and environments by fiill-sib families within sets were partitioned into sources of variation 
for among and within populations within sets. The fiill-sib femilies within populations within sets mean 
squares were tested for significance using their appropriate environment by fiill-sib femilies within populations 
within sets interaction mean squares. Environment by fiill-sib &milies within populations within sets 
interaction mean squares were tested for significance using the pooled error mean squares. The standard error 
of a fiiU-sib population mean was calculated as the square root of the fiill-sib population within sets mean 
square divided by the total number of observations used to calculate the mean. The among populations within 
sets sums of squares were fiirther partitioned into five orthogonal contrasts to compare the effect of ten cycles 
of reciprocal fiill-sib selection on the interpopulation (direct selection) and the two intrapopulations (indirect 
selection). Contrasts within sets mean squares were tested for significance using the corresponding 
environment by contrasts within sets interaction mean squares. 
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Full-sib &niily means were used to construct distribution histograms for each population. Distances 
between class intervals are one half of the phenotypic standard deviation of the BSIOCO x BSl ICO population 
cross for all traits. Distributions were tested for normality using the Sh^iro-Wilk W test statistic (Shapiro 
and Wilk, 196S). Small values of W that are significant indicate non-normality of the distribution. Estimates 
of skewness and kurtosis were calculated for each population distribution (Snedecor and Cochran, 1989, p. 79-
81). The sample estimate of the coe£5cient of skewness is gi = ms / [m2 (ni2)'^  , 
_ r n 13 
where ma = Xi-£Xi/n  
U 
andm2= ^  
a 
X-^Xi/n  
The coefBcient of kurtosis was estimated as g2 = [nu / (ma)  ^- 3 , 
u 
where m4=  ^
a 
X-ZXi/n  
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When the sample comes from a normal distribution, the coefBcient of skewness and kurtosis are approximately 
distributed around mean zero with standard deviations of (6/n)'^  and C24/n)'^ , respectively. Positive values 
for coefGcients of skewness indicate an elongated upper tail, while negative values indicate an elongated lower 
tail. Positive coefBcients of kurtosis suggest a distribution with longer tails than a normal distribution with the 
same standard deviation, whereas negative estimates of the coefBcients indicate a distribution with a flat-
topped characteristic. 
Estimates of genetic variance and covariance components were calculated by equating observed mean 
squares and cross products with expected mean squares and cross products. Inter- and intrapopulation genetic 
variance estimates have different covariances of relative expectations. Robinson et al. (1958) and Compton et 
al. (1965) demonstrated that the interpopulation covariances of relatives for fiill-sibs, ignoring epistasis, is 
Cov SINTER) = 1/2 pq[a + (s - r )d]  ^+ 1/2 rsta + (q - p )d]  ^+ pqrsd  ^
where p and q are the frequencies of two alleles in population A, r and s are the frequencies of two alleles in 
population B, and a and d are genotypic values of the homo^gote and hetero^gote, respectively. When p = r, 
the allele frequencies are the same for populations A and B and the intrapopulation covariance of relatives for 
fiiU-sibs, ignoring epistasis, is expressed as 
Cov (FSINTRA) = pq[a + (q - p )d]  ^+ pVd  ^
= 1/2 (J .+ 1/4 a  ^A D 
Approximate 90% confidence intervals for genetic and genotype by environment interaction variance 
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component estimates were calculated using the procedures of Burdidc and Graybill (1992). Variance 
component estimates were declared significantly different from zero if the approximiate 90% confidence 
interval did not bracket zero. Variance components between populations were declared significantly different 
if their confidence intervals did not overiap. Negative estimates of variance conqwnents estimates were 
reported intrinsicalfy. Genetic coefBcients of variation (GCV) were calculated for each population as 
GCV=(c^g)^/X 
and measure the genetic variation for each population relative to the population mean (LamkQr and H^auer, 
1987). Heritabilities and their exact 90% confidence intervals were estimated on a fiill-sib &mily mean basis 
for each trait within each population (Knapp and Bridges, 1987). Additive, dominance, and epistatic variance 
components are confounded in the genetic variance estimates for fiill-sib families, hence heritability estimates 
should be considered an upper limit of the narrow-sense heritabili  ^(Lsasikey and Hallauer, 1987). Genotypic 
and phenotypic correlations were calculated as the genetic or phenolypic covariance estimates divided by the 
square root of the product of genoQ^ic or phenotypic variance estimates, respectively. 
Results 
Population means 
Mean overall grain yield was 5.51 Mg ha"  ^but ranged firom 4.62 Mg ha'^  at Ankeny in 1995 to 6.11 
Mg ha'^  at Ames in 1996. Cycle 10 inter- and intrapopulation grain yields were greater than their respective 
CO populations (Table 1). Grain moisture means decreased in the selected BSll population and 
inteipopulation relative to their respective CO populations. Genetic coefficients of variation (GCV) for the 
selected inter- and intrapopulations tended to be lower than their respective CO populations for grain yield and 
grain moisture. Therefore, BSll and inteipopulation genetic variances have decreased for their corresponding 
CIO populations compared with the CO populations. GCV for grain moisture indicated the genetic variances 
have decreased relative to the population mean for the CIO population of BSlland the inteipopulation. 
Population means and GCV for root lodging and dropped ears did not have any trends. Stalk lodging means, 
however, were lower for the CIO inter- and intrapopulations compared with their respective CO populations. 
GCV for stalk lodging indicated the genetic variances decreased in proportion to the decreased means for the 
inter- and intrapopulations. Plant height and ear height means suggested a trend towards shorter plants with 
lower ear heights for the CIO population of BSll and inteipopulation compared with their respective CO 
populations. Silking date and anthesis date means also decreased for the selected BSll population and 
inteipopulation relative to their respective CO populations. Genetic variation decreased propoitionately more 
than the means for silking date and anthesis date as indicated the smaller GCV values for the CIO BS11 
population and inteipopulation. Silk del  ^means indicated a trend towards greater synchrony between silking 
and anthesis for the CIO inter- and intr^pulations compared with their respective original populations. 
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Population distributions and tests of normality 
BS10(FR)C10 and BSllCO populations were not nonnally distributed for grain yield (Table 2). 
BS10(FR)C10 and BS11(FR)C10 have flat-topped distributions with elongated upper and lower tails, 
respectively (Fig. 1). BSllCO has an elongated lower tail that is longer than a normal distribution with the 
same standard deviation. All populations were normally distributed for grain moisture (Table 2). Grain 
moisture distributions indicate that BSIOCO, BS10CFR)C10, and BS11(FR)C10 have elongated upper tails and 
the CIO interpopulation has an elongated lower tail. The CIO interpopulation lower tail is elongated more 
than a normal distribution with the same standard deviation. BSllCO, BS11(FR)C10, and the CO 
interpopulation have distnbutions with a flat-topped characteristic. 
All populations were not nonnally distributed for root lodging and dropped ears (Table 2). Every 
population for root lodging and dropped ears had upper tails that extend fiuther than a normal distribution 
with the same standard deviation. Each CO population was normally distributed for stalk lodging, whereas all 
the CIO populations did not have normal distributions. The BS10(FR)C10 and BS11(FR)C10 populations 
non-normal stalk lodging distributions were caused by elongated upper tails that were longer than a normal 
distribution with the same standard deviation (Fig. 2). An elongated upper tail and a flat-topped distribution 
were characteristic of the CIO interpopulation for stalk lodging. 
Populations did not have normal distributions for plant and ear height scores (Table 2). An extended 
lower tail that is longer than a normal distribution for plant height with the same standard deviation were 
found for BSIICO and the CO interpopulation. The other four populations exhibited a distribution with an 
elongated lower tail and a flat-topped characteristic for plant height score. Flat-topped distributions were 
characteristic of all the populations for ear height score. BSIOCO, BS11(FR)C10, and the CIO interpopulation 
have an elongated upper tail, whereas BSllCO, BS10(FR)C10, and the CO interpopulation have an elongated 
lower tail. 
Normal distributions were found for silking date for every population based upon the Shapiro-Wilk W 
statistic (Table 2). The interpopulations, BSIOCO, and BSl ICO provided evidence of an elongated lower tail 
(Fig. 3, Table 2). Flat-topped distributions were detected for the CO interpopulation and BSIOCO (Table 2). 
Skewness and kurtosis estimates, as well as the fiequency distributions, for silking date indicate the BSIOCO 
and CO interpopulation are not nonnally distributed. Both CIO intrapopulations have elongated upper tails 
that are slightly longer than a normal distribution with the same standard deviation for silking date. Every 
population was distributed non-normally for anthesis date. Flat-topped characteristics were indicated for 
BSIOCO and the CO interpopulation. CIO intrapopulations have elongated upper tails, whereas the lower tails 
for the CO intrapopulations and both interpopulations were elongated. The BS10(FR)C10 population also has 
an upper tail that was longer than a normal distribution with the same standard deviation. Distributions were 
non-normal for all populations for silk del .^ The BSIO population distribution was altered to a flat-topped 
distribution with a less elongated upper tail. A flat-topped distribution characteristic was more evident in 
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BSl 1Q^)C10 compared with BSl ICO. The CIO inteipopulation had a more normal distribution than the CO 
interpopulation. 
Variance estimates 
Genetic variance estimates for grain yield decreased in BSIO and increased in BSll and the 
interpopulation from CO to CIO. However, no significant differences in genetic variance were found between 
the CIO populations and their corresponding CO populations for grain yield (Table 3). Geno^pe by 
enviroimient interaction variance estimates were increased for the CIO populations compared with the 
corresponding CO populations for grain yield, although the differences were not significant Estimates of 
grain yield genotype by enviromnent interaction variances were SO to 80% less in magnitude than their 
corresponding genetic variances for the populations. BSl ICO has a significantly larger genetic variance 
estimate than BSl 1(FR)C10 for grain moisture. There was a trend towards smaller grain moisture genetic and 
genotype by environment interaction variances for the CIO populations compared with their corresponding CO 
populations. The CO interpopulation had a significantly larger genotype by environment interaction variance 
than the CIO interpopulation. Selection for earlier flowering and grain yield adjusted to 155 g kg'^  grain 
moisture have decreased the genetic variance for grain moisture in the inter- and intrapopulations. 
BSIICO and the CO interpopulation have significandy larger genetic and genotype by environment 
interaction variances for root lodging than their respective CIO populations. The BS 10(FR)C10 and 
BSl 1(FR)C10 genotype by enviromnent interaction variances did not significantly differ firom zero. Geno^pe 
by environment interaction variances were significantly less than zero for BSIOCO and the CIO 
interpopulation. 
Genetic variation for stalk lodging decreased significantly fiom CO to CIO for the inter- and 
intrapopulations. The reduction in genetic variation coincides with direct and indirect selection to reduce stalk 
lodging means in the inter- and intrapopulations, respectively. Genotype by environment interaction variance 
decreased significantly for the BSll and interpopulation fiom CO to CIO. TheBSll(FR)C10 genotype by 
environment interaction variance was not significantly different fiom zero and the CIO interpopulation 
genotype by envirorunent interaction variance was significandy less than zero. 
Genetic variance estimates for BSIOCO and the CIO interpopulation were not significantly different 
fit}m zero for dropped ears. Estimates of genotype by environment interaction variance were significandy less 
than zero for the CIO inter- and intrapopulations. Genetic variance increased, but not significandy, for the 
BS 10CFR)C10 population relative to the CO. Conversely, the genetic variance significantly decreased for BS 11 
and the interpopulation CIO populations compared with their respective CO populations. The genotype by 
environment interaction variances were significantly reduced for the CIO inter- and intrapopulations. 
Estimates of genetic variance tended to be smaller, although not significantly, for the CIO BSIO and 
BSll intrapopulations relative to the CO intrapopulations for plant and ear height scores. All plant height 
score genotype by environment interaction variance estimates were significandy greater than zero. BSIOCO, 
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BS10(FR)C10, BS11(^)C10, and the CIO inteipopulation genotype by environment interaction variances 
were not significantly different from zero for ear height score. 
Both intr^pulations and the interpopulation silking date genetic and genotype by environment 
interaction variances indicated a decrease in the CIO populations compared with their respective CO 
populations. The decreases were significant for the BSII population for genetic variance, as well as 
BS11(FR)C10 and the CIO inteipopulation compared with their CO populations for the genotype by 
environment interaction variance. The CIO intr^pulations genotype by environment interaction variances 
were not significantly different finm zero for silking date. 
BSl 1 and the inteipopulation had a trend for reduced genetic and genotype by environment 
interaction variances when comparing CO with CIO for anthesis date. BSIICO had significantly laiger genetic 
and genotype by environment interaction variances than BS11(FII)CI0, whereas only the CO interpopulation 
genotype by environment interaction variance was significantly larger than CIO for anthesis date. BSIOCO, 
BS10(FR)CI0, and the CIO interpopulation genotype environment interaction variances did not 
significantly differ firom zero. 
A decrease in silk delay genetic variance was indicated for the CIO interpopulation compared with 
the CO inteipopulation. Genetic variance for BSIOCO was significantly greater than BS10(FR)C10. The 
interpopulation indicated an increase in genotype by environment interaction variance from CO to CIO. 
Genotype by environment interaction variance significantly decreased for BSl 1(FR)C10 compared with 
BSllCO. The genotyi)e by environment interaction variances for BSIOCO, BSIO(FR)CIO, and BSII(FR)CIO 
populations were not significantly different fiom zero. 
Heritability estimates 
Heritability estimates ranged fix)m 0.68 to 0.75 for BSI0(FR)C10 and BSIOCO, respectively (Table 3). 
Grain moisture heritabilities were greater than 0.87 for all six populations. Trends toward lower estimates of 
heritability for root lodging and dropped ears were found for BS11(FR)CI0 and the CIO interpopulation. 
Heritability estimates for root lodging and dropped ears were moderate. Heritabilities were not significantly 
different from zero for dropped ears in BSIOCO and the CIO interpopulation, which correspond to zero 
estimates of the genetic variance for the populations. Stalk lodging heritabilities ranged from 0.S2 for 
BSlO0FR)CIO to 0.81 for BSIOCO. Stalk lodging heritability decreased for BSIO when comparing the CO with 
the CIO. The primaiy cause was the decrease in genetic variance for BS IO(FR)CIO and the lack of a 
significant change in the genotype by environment interaction variance. Plant and ear height score 
heritabilities ranged fix)m 0.88 to 0.94. Silking date heritabilities ranged fiom 0.86 to 0.92 and remained 
constant for CO to CIO because the trend in decreased genetic variances fiom CO to CIO were complemented 
by a decrease in the genotype by environment interaction variances fiom CO to CIO for the inter- and 
intrapopulations. Heritability estimates for anthesis date ranged fiom 0.84 to 0.92 for BSl 1(FR)C10 and 
BSIO(FR)CIO, respectively. Silk delay heritability decreased firom CO to CIO for BSIO and the 
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inteipopulation, but increased for BSl 1. The decrease in genetic variances for silk delay was responsible for 
the decreased silk deU^r heritabili  ^in BSIO. Reduction of the BSll genoQi}e by environment interaction 
variance accounted for the CO to CIO increase in silk delsy heritability. 
Phenotypic and genetic correlations 
Significantly positive phenotypic correlations were found among grain moisture, plant and ear height 
score, silking date, and anthesis date. No significantly negative phenotypic correlations were observed for the 
CIO inter- and intrapopulations. Stalk lodging and ear height scores were positive and significantly correlated 
for every population. No trends were observed for grain yield phenotypic correlations with aiQ  ^other trait 
Highly significant phenotypic correlations were frequent between silking date and anthesis date, as well as 
silking date and silk delay for all populations. 
Positive genetic correlations for the CIO ioter- and intr^pulations were found between grain yield 
and root lodging, grain yield and plant height, and grain yield and ear height (Table 4). Genetic correlations 
increased substantially from CO to CIO for grain yield and root lodging. Grain yield and flowering genetic 
correlations were negative for the CIO intrapopulations and near zero for the CIO interpopulations. Grain 
moisture exhibited positive genetic correlations with plant height, ear height, anthesis date, and silking date 
for every population. Positive genetic correlations between root lodging and plant and ear heights were found 
for all populations, except for BS10(FR)C10. Stalk lodging was positively correlated with dropped ears, plant 
height, and ear height for most populations. Positive genetic correlations were present for every population 
between plant and ear height score. Plant and ear height were also positively correlated with days to silking 
and anthesis. Every population exhibited large positive genetic correlations between silking date and anthesis 
date. Hence, positive genetic correlations for silk delay were also found with anthesis date and silking date. 
Discussion 
Reciprocal fiill-sib selection directly improves the population cross and indirectly improves the 
pq}ulations per se. The iiill-sib &nuh'es representing BSll and the inteipopulation indicate that reciprocal 
fiill-sib selection has efiectively increased grain yield, decreased grain moisture, reduced root and stalk 
lodging and decreased the days to flowering. Selection pressure for earlier flowering in BS11 resulted in the 
same anthesis dates for CIO ofBSlO and BSll and reduced the number of days to silking in BSll. Indirect 
selection for the BSIO population has increased grain yield, reduced stalk lodging, but did not change other 
agronomic traits. Previously, Obilana et al. (1979b) observed improvement firom CO to C3 in BSIO, BSll, and 
the interpopulation for increased grain yield and reduced stalk lodging and grain moisture. Our results were 
similar to the improvements observed by ObUana et al. (1979b). Likewise, Lantin and Hallauer (1981) and 
Rodriguez and Hallauer (1988) found increases in grain yield and earlier silking dates for BS 10 and BSl 1 per 
se when comparing the CO with the C7. Comparisons of CO and CIO GCV for BSIO, BSl 1, and the 
interpopulation demonstrated changes in genetic variances relative to the means are occurring for grain yield. 
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grain moisture, staDc lodging, silking date, and anthesis date. 
Inter- and intrapopulation genetic variances and genotype by environment interaction variances have 
not significantly changed from CO to CIO for grain yield. Our data indicated a slight increase in grain yield 
genetic variance for BSIl and the interpopulation. A trend towards a smaller genetic variance from CO to 
CIO was observed for BSIO, which disagrees with the results of Reeder et al. (1987) for CO and C6. Lantin 
and Hallauer (1981) also observed that changes, if tasy, in genetic variance components were small for the 
intrapopulations. Rodriguez and Hallauer (1991) reported that the BS10(FR)C5 andBSll(FR)C5 populations 
had genetic and genotype by environment interaction variances that were significantly greater than zero, 
which concurs with our results. Hallauer (1984) found no evidence that the interpopulation variance among 
fiill-sib families had decreased with seven cycles of reciprocal fiill-sib selection. The data, however, were a 
summary of the interpopulation iiill-sib &niilies evaluated for advancing the recurrent selection cycles and 
were considered to be selected fiill-sib &milies. Our stucfy did not differentiate the components of genetic 
variance present in the inter- and intrapopulations. 
The changes occurring in genetic variance components with selection are important for drawing 
inferences to specific changes in gene action for the original and selected populations. Previously, Obilana et 
al. (1979a) determined that the dominance variance for grain yield was not different from zero for grain yield, 
whereas additive and additive by environment interaction variances were found to be equally important for 
grain yield for the BSIO and BSl 1 interpopulation. Reeder et al. (1987) also found additive variance 
important for grain yield in BSIO and BSll, and concluded that dominance, additive by environment, and 
dominance by environment variances were equal to zero. Hence, it is likely that additive variance accounts for 
most of the genetic variance for the intrapopulations in the present stu .^ The trend for increased 
interpopulation grain yield genetic variance for our stucfy was likely due to changes in additive variance. 
Selection has increased grain yield at least one and two phenotypic standard deviations for the inter- and 
intrapopulations (Fig. 1), respectively, while maintaining genetic variability. The interpopulation genetic 
variance increase was likely caused by selection of difierent alleles in the BSIO and BSll populations per se. 
The genetic variance reduction for BS10 was likely due to fixation of alleles affecting grain yield that can no 
longer contribute to the varianc:e. Allele fi:equencies have changed little in BS 11 as indicated by the nearly 
constant genetic variance. The trends for change, although not significant, in genetic variance for grain yield 
have maintained heritabiUly estimates of approximately 0.70 &om CO to CIO. 
Changes in genetic variation for other traits have occurred in the inter- and intrapopulations. 
Selection for lower grain moisture has caused genetic variation for BSll and the interpopulation to be reduced 
more than the decrease in the population mean. The decrease in genetic variances were characterized by a 
parallel response in genotype environment interaction variances. Grain moisture heritability estimates firom 
CO to CIO were not affected by the reduction in genetic variance. A decreased intrapopulation genetic 
variance in grain moisture indicates allele fixation is occurring in BSII. Selection for the same alleles 
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affecting grain moisture variabilis in BSIO and BSII or allele fiequencies converging to intermediate 
frequencies for BSIO and BSll at the same loci are possible reasons for the inteipopulation genetic variance 
decrease. Selection for the same alleles is more likely because of the simultaneous genetic variance decrease in 
the intrapopulations. The decreases in genetic and geno^pe 1  ^environment interaction variance for root 
lodging suggest that the genetic and genotype by environment interaction variance were significantly reduced 
in BSll and the interpopulation. Root lodging genetic variance estimates are questionable because the 
environments were not conductive to discriminate among iiill-sib &mih'es for root lodging. Genetic and 
genotype by environment interaction variances significantly decreased for dropped ears. Heritability estimates 
decreased fiDom CO to CIO for BSll and the interpopulation for root lodging and dropped ears because of the 
reduction in genetic variance. Direct selection was not ^ plied to dropped ears. Genetic drift could have fixed 
loci for specific alleles and reduced the genetic variance and heritability for dropped ears after ten cycles of 
reciprocal full-sib selection. Our study concurs with the trend of reduced genetic variance for stalk lodging 
reported by Reeder et al. (1987) in the intrapopulations. Decreases in the inter- and intrapopulation means for 
stalk lodging coincide with the reduction in genetic variance. The significant decreases in genetic variances 
for BSll and the interpopulation for stalk lodging were accompanied by significant decreases in the genotype 
by environment interaction variances. Estimates of stalk lodging heritability were smaller for BS 10(FR)C10 
than for BSIOCO because of similar genotype by environment interaction variances in the CO and CIO, 
whereas heritability did not significantly change from CO to CIO for BSl I and the interpopulation. As the 
fiequency of lodging and dropped ears progresses towards zero, it is inherent that phenotypic and genetic 
variation for lodging and dropped ears will decrease. 
The intrapopulations exhibited a trend, although not significant, for reduced ear and plant height 
genetic variances. Reeder et al. (1987) also observed a trend in reduced genetic variation for ear height In 
addition, CIO genotype by environment interaction variance estimates were not significantly different fix}m 
zero for ear height Estimates of plant and ear height heritabilities were similar for every population because 
no changes occurred in genetic variance. These results also agree with the observations of Reeder et al. 
(1987). BSl 1 and the interpopulation genetic and genotype by environment interaction variances for silking 
date were reduced. The trend for decreased intr^pulation silking date genetic variances corresponds to the 
results of Lantin and Hallauer (1981), but conflicts with those of Reeder et al. (1987). The two former studies 
and our Hata support an estimate equal to zero for the BSIO and BSll intrapopulation silking date genotype by 
environment interaction variances. Comparative reductions in genetic and genotype by environment 
interaction variances for anthesis date were found in BSl 1 and the interpopulation. Heritability estimates 
were similar for CO and CIO inter- and intrapopulations because of the parallel changes in genetic and 
genotype environment interaction variances for flowering. The complementary genetic variance reductions 
in anthesis and silking dates, and plant and ear heights, are presumably due to pleiotropic loci. 
Selection has influenced the population distributions for every trait Grain yield firequency 
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distributions for CIO were distributed normally for BSll and the interpopulation, but not for BSIO. The trend 
for decreased genetic variance in BSIO caused the non-normal CIO frequency distribution. The BS10(FR)C10 
grain yield frequency distribution has a lower tail that is greater in grain yield than the BSIOCO population 
mean (Fig. 1). In contrast, BSll has become more ncrmally distributed for grain yield after 10 cycles of 
reciprocal full-sib selection. Selection has maintained the grain moisture frequency distributions for the inter-
and intrapopulations even though genetic variance was reduced from CO to CIO. Distributions for root 
lodging stalk lodging, and dropped ears were not normal. Selection was based on the percentage of plants in 
a plot and the distributions are moving towards a mean of zero. The CIO distributions are likely to have an 
extended upper tail because the imit of measurement cannot be less than zero. Data transformations of root 
lodging stalk lodging, and droiqjed ear data were not performed because the interpretation of transformed data 
is di£5cult and not always successful at normalizing the data. Stalk lodging distributions were normally 
distributed for the CO inter- and intrapopulations, whereas CIO distributions were not normal because 
selection for decreased stalk lodging moved the population mean towards zero and rendered the distributions 
with elongated upper tails Frequency distributions were non-normally distributed and erratic for plant and 
ear height scores because categorical data were collected instead of a continuous measurement Silking date 
distributions were normally distributed for every population and were not affected by changes in genetic 
variance, whereas anthesis date distributions were non-normally distributed for every population 
Grain yield and root lodging exhibited positive genetic correlations for the CIO inter- and 
intrapopulations. Smith et al. (1981) found positive genetic correlations for grain moisture with grain yield 
and root lodging. Further simultaneous selection for increased grain yield and decreased root lodging will be 
difticult to achieve. The increase in genetic correlations from CO to CIO imply that loci affecting root lodging, 
but not grain yield, have been fixed for some alleles because genetic variances were affected for root lodging 
more than for grain yield. Reductions in plant and ear height while increasing grain yield will be hampered 
because of the positive genetic correlations for the CIO populations. Obilana et al. (1979a) detected positive 
genetic correlations between yield and silking date as well as yield and ear height Negative genetic 
correlations were found for the CIO intrapopulations between grain yield and flowering. Therefore, further 
gains in grain yield and earlier maturity should be possible with reciprocal fiill-sib selection. Grain moisture 
has a positive genetic correlation with plant and ear heights and flowering date, indicating selection for earlier 
and shorter plants that have decreased grain moisture is feasible. Positive genetic correlations between root 
lodging and plant and ear heights for the CIO populations imply that reduced heights and less root lodging are 
possible, but grain yield will be reduced in conjunction with the desirable changes in height and root lodging. 
Decreases in stalk lodging are likely to be accompanied by reduction in dropped ears and lower plant and ear 
heights due to the positive conelations between the traits for the CIO populations. Changes in plant height are 
accompanied by changes in ear height due to the large positive genetic correlations for all populations. As 
expected, the genetic correlations for all populations indicated reduced plant and ear height will be 
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accompanied by earlier flowering dates. Genetic correlations were highly significant and positive for plant 
and ear height and for anthesis and silking date, supporting the conclusion of pleiotropy reducing genetic 
variation for days to anthesis and silking. 
Reciprocal fiiU-sib selection has effectively improved the inter- and intr^pulation mean 
performance for grain yield, grain moisture, staOc lodging, d  ^to silking, and days to anthesis with 
advantageous changes in other agronomic traits for direct and indirect selection, respectively. Genetic 
variances have not significantly changed from CO to CIO for grain yield, but the estimates suggest genetic 
variance increased for the interpopulation and decreased for BSIO. Significant reductions in genetic variance 
fix)m CO to CIO for grain moisture, root lodging, stalk lodging, dropped ears, days to silking, and days to 
anthesis were detected for at least one population for each trait In general, all agronomic traits, except grain 
yield, indicated trends towards reduced inter- and intrapopulation genetic variances. These results suggest 
that reciprocal fiill-sib recurrent selection through CIO has produced desirable changes in the inter- and 
intrapopulation means, but at the expense of genetic variabiliQ' for most agronomic traits. Further progress in 
reciprocal fiill-sib selection for grain yield m  ^be hampered by the reduced genetic variance for other 
agronomic traits. However, current rates of progress for grain yield should continue because the CIO 
interpopulation genetic variance estimates for all traits, except dropped ears, are significantly larger than zero 
and the genotype by environment interaction variances are relatively unimportant for most agronomic traits. 
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Fig. 1. Frequenqr distributions, means, and phenotypic standard deviations for grain yield of 100 full-sib 
femiliesfromBSlOCOxBSlOCO, BS10(FR)C10 x BS10(FR)C10, BSIOO) xBSllCX), BS10(FR)C10 x 
BS11(FR)C10, BSllCO x BSllCO, and BS11(FR)C10 x BS11(FR)C10 maize populations. Distances between 
class intervals are one half of a phenotypic standard deviation of the BSIOCO x BS1 ICO hybrid populatiorL 
Vertical lines represent the population means. 
Fig. 2. Frequency distributions, means, and pbenotypic standard deviations for stalk lodging of 100 full-sib 
femiliesfiromBSIOCO XBSIOCO, BS10(FR)C10 xBS10(FR)C10, BSIOCO xBSllCO, BS10(FR)C10 x 
BS11(FR)C10, BSllCO xBSllCO, andBSll(FR)C10 xBSll(FR)C10 maize populations. Distances between 
class intervals are one half of a phenotypic standard deviation of the BSIOCO xBSllCO hybrid population. 
Vertical lines represent the population means. 
Fig. 3. Frequency distributions, means, and phenotypic standard deviations for days fiom planting to midsilk 
emergence of 100 fiill-sib &nilies from BSIOCO x BSIOCO, BS10(FR)C10 x BS10(FR)C10, BSIOCO x 
BSllCO, BS10(FR)C10 xBSll(FR)C10, BSllCO x BSllCO, andBSll(FR)C10 xBSll(FR)C10 maize 
populations. Distances between class intervals are one half of a phenotypic standard deviation of the BS lOCO 
X BSl ICO hybrid population. Vertical lines represent the population means. 
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Table 1. Means, error variances, genedc coefiBcients of variation, and coefficients of 
variation fitom the combined analysis ofvaiiance across four environments for 10 traits 
measured in six maize populations. 
Trait  Full-sib population Mean ± SE e GCV CV 
% % 
Grain BS10C0 X BS10CO 4.71 ± 0.06 0.4489 11.5 14.2 
yield.  BS10C10xBS10C10 5.98 ± 0.06 0.4489 7.7 11.2 
Mg ha' BS11C0XBS11C0 4.93 ± 0.06 0.4489 10.1 13.6 
BS11C10XBS11C10 6.08 ± 0.06 0.4489 8.5 11.0 
BS10C0XBS11C0 5.26 ± 0.06 0.4489 9.1 12.7 
BS10C10XBS11C10 6.08 ± 0.06 0.4489 8.6 11.0 
Grain BS10C0 X BS10CO 238.8 ± 1.9 205.0796 7.3 6.0 
moisture,  BS10C10xBS10C10 240.4 ± 1.8 205.0796 7.0 6.0 
g kg* BS11C0XBS11C0 274.5 ± 2.6 205.0796 8.9 5.2 
BS11C10xBS11C10 241.9 ± 1.7 205.0796 6.7 5.9 
BS10C0xBS11C0 262.5 ±2.1 205.0796 7.5 5.5 
BS10C10xBS11C10 241.9 ± 1.6 205.0796 6.3 5.9 
Root BSIOCOxBSIOCO 0-7 ± 0.11 13.384 108.6 522.6 
lodging,  BS10C10XBS10C10 0.8 ± 0.18 13.384 160.4 457.3 
% BS11C0XBS11C0 4.4 ± 0.52 13.384 94.4 83.1 
BS11C10XBS11C10 1.1 ± 0.16 13.384 96.9 332.6 
BS10C0XBS11C0 2.5 ± 0.30 13.384 89.5 146.3 
BS10C10xBS11C10 0.9 ± 0.12 13.384 86.8 406.5 
Stalk BSIOCOxBSIOCO 22.5 ± 0.78 61.2626 31.2 34.8 
lodging,  BS10C10XBS10C10 11.3 ± 0.47 61.2626 30.1 69.3 
% BS11C0xBS11C0 21.6 ± 0.68 61.2626 27.6 36.2 
BS11C10xBS11C10 12.5 ± 0.46 61.2626 31.2 62.6 
BS10C0xBS11C0 22.0 ± 0.66 61.2626 25.9 35.6 
BS10C10xBS11C10 11.6 ± 0.43 61.2626 31.7 67.5 
Dropped BSIOCOxBSIOCO 0.6 ± 0.06 1.7974 11.3 223.4 
ears.  BS10C10xBS10C10 0.5 ± 0.06 1.7974 85.1 268.1 
% BS11C0XBS11C0 0.9 ± 0.08 1.7974 64.0 149.0 
BS11C10xBS11C10 0.4 ± 0.05 1.7974 77.7 335.2 
BS10C0xBS11C0 0.9 ± 0.08 1.7974 53.8 149.0 
BS10C10XBS11C10 0.5 ± 0.04 1.7974 20.4 268.1 
Plant BS10C0 X BS10C0 3.1 ± 0.06 0.1763 20.3 13.5 
height BS10C10xBS10C10 3.1 ± 0.06 0.1763 17.9 13.5 
score, BS11C0XBS11C0 4.0 ± 0.06 0.1763 13.6 10.5 
(1-5)^ BS11C10XBS11C10 3.5 ± 0.05 0.1763 14.5 12.0 
BS10C0xBS11C0 3.8 ± 0.06 0.1763 14.3 11.0 
BS10C10xBS11C10 3.4 ± 0.06 0.1763 15.7 12.3 
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Table 1. (continued) 
Trait Full-sib population Mean ± SE (T e GCV CV 
% % 
Ear BS10C0 X BS10C0 2.7 ± 0.06 0.2129 21.0 17.1 
height BS10C10XBS10C10 2.6 ± 0.05 0.2129 18.7 17.7 
score, BS11C0XBS11C0 3.5 ± 0.06 0.2129 17.7 13.2 
(1-5)^ BS11C10XBS11C10 2.8 ± 0.05 0.2129 16.8 16.5 
BS10COxBS11CO 3.3 ± 0.05 0.2129 15.5 14.0 
BS10C10XBS11C10 2.8 ± 0.05 0.2129 
00 H
 16.5 
Days to BS10COXBS10CO 91.8 ± 0.2 1.092 2.4 1.1 
midsilk BS10C10XBS10C10 91.6 ± 0.2 1.092 2.1 1.1 
emergence BS11C0XBS11C0 95.1 ± 0.3 1.092 2.6 1.1 
BS11C10XBS11C10 92.1 ± 0.2 1.092 1.9 1.1 
BSIOCOxBSIICO 93.4 ± 0.2 1.092 2.2 1.1 
BS10C10XBS11C10 92.1 ± 0.2 1.092 1.9 1.1 
Days to BS10COXBS1OCO 90.0 ± 0.2 0.8504 1.8 1.0 
mld- BS10C10XBS10C10 90.6 ± 0.2 0.8504 1.8 1.0 
anthesis BS11C0xBS11C0 92.9 ± 0.2 0.8504 2.3 1.0 
BS11C10XBS11C10 90.6 ± 0.1 0.8504 1.5 1.0 
BS10C0XBS11C0 91.5 ± 0.2 0.8504 1.9 1.0 
BS10C10XBS11C10 90.8 ± 0.2 0.8504 1.7 1.0 
Silk BSIOCOxBSIOCO 1.8 ± 0.10 0.6501 47.6 44.8 
delay, BS10C10XBS10C10 1.0 ± 0.06 0.6501 49.6 80.6 
days BS11C0XBS11C0 2.2 ± 0.09 0.6501 30.8 36.6 
BS11C10XBS11C10 1.4 ± 0.08 0.6501 47.8 57.6 
BSIOCOxBSIICO 1.9 ± 0.09 0.6501 37.4 42.4 
BS10C10xBS11C10 1.2 ± 0.08 0.6501 41.8 67.2 
t Score where one is lowest and five is highest. 
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Table 2. Sh^iro->^lk test ofnonnality and estunatesofsicewness and kuitosis for the fieqaency 
distiibution of 10 traits combined across four environments for six maize populations. 
Trait Full-sib population 
Shapiro-Wilk 
W 
Coeffia'ent of 
skewness 
Coefficient of 
kurtosis 
Grain 
yield, 
Mg ha~ 
BS10C0XBS10C0 
BS10C10XBS10C10 
BS11C0XBS11C0 
BS11C10XBS11C10 
BS10C0xBS11C0 
BSIOCIOxBSIICIO 
0.99 
0.96** 
0.96** 
0.97 
0.98 
0.99 
0 . 0 6  
0.35 
-0.95 
-0.34 
-0.01 
-0.03 
0 . 60  
-0.65 
2.87 
-0.38 
-0.32 
-0.07 
Grain BS1OCO x BS1OCO 
moisture, BS10C10 x BS10C10 
gkg'^ BS11C0XBS11C0 
BS11C10XBS11C10 
BS10C0XBS11C0 
BS10C10XBS11C10 
0.98 
0.99 
0.97 
0.98 
0.97 
0.99 
0.21 
0.15 
-0.05 
0.12 
0.04 
-0.23 
-0.14 
0.07 
-0.58 
-0.39 
-0.78 
0.43 
Root BS10C0XBS10C0 
lodging, BS10C10 x BS10C10 
% BSIICOxBSIICO 
BS11C10XBS11C10 
BS10C0XBS11C0 
BS10C10XBS11C10 
0.63** 
0.45** 
0.73** 
0.64** 
0.80** 
0.67** 
2.62 
4.69 
2.55 
2.62 
1.76 
2.14 
8.45 
25.80 
7.91 
8.07 
3.42 
4.89 
Stalk BSIOCOxBSIOCO 
lodging, BS10C10 x BS10C10 
% BS11C0XBS11C0 
BS11C10xBS11C10 
BS10C0XBS11C0 
BS10C10XBS11C10 
0.98 
0.92** 
0.98 
0.94** 
0.98 
0.95** 
0.22 
1.33 
0.16 
0.71 
0.19 
0.54 
-0.31 
3.50 
-0.29 
0.11 
0.44 
-0.23 
Dropped BS1 OCO x BS1 OCO 
ears, BS10C10xBS10C10 
% BS11C0xBS11C0 
BS11C10XBS11C10 
BS10C0xBS11C0 
BS10C10xBS11C10 
0.75** 
0.70** 
0.81** 
0.63** 
0.80** 
0.63** 
0.89 
1.34 
0 . 6 8  
1.34 
0.93 
1.02 
0.32 
2.16 
-0.04 
0.78 
1.26 
-0 .08  
Plant BSIOCOxBSIOCO 
height BS10C10 x BS10C10 
score BS11C0xBS11C0 
(1-5)t BS11C10xBS11C10 
BS10C0XBS11C0 
BS10C10XBS11C10 
0.77** 
0.80** 
0.73** 
0.76** 
0.72** 
0.78** 
-0.31 
-0.35 
-0.34 
-0.15 
-0.65 
-0.39 
-1.19 
-0.12 
1.43 
-0.41 
1.55 
-0.28 
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Table 2. (continiied) 
Shapiro-Wilk Coefficient of Coefficient of 
Trait Full-sib population W skewness kurtosis 
Ear BSIOCOxBSIOCO 0.80** 0.32 -0.65 
height BS10C10xBS10C10 0.77** -0.15 -0.22 
score BSHCOxBSIICO 0.81** -0.29 -0.14 
(1-5)^ BS11C10XBS11C10 0.76** 0.14 -0.58 
BS10C0XBS11C0 0.76** -0.06 -0.39 
BSIOCIOxBSHCIO 0.79** 0.07 -0.32 
Days to BS10C0 X BS10C0 0.98 -0.08 -0.43 
mldsilk BS10C10XBS10C10 0.98 0.28 0.48 
emergence BSIICOxBSHCO 0.98 -0.36 0.08 
BS11C10xBS11C10 0.98 0.15 0.04 
BSIOCOxBSIICO 0.97 1 o • U) o -0.38 
BS10C10xBS11C10 0.98 C
M 
•
 
0
 1 -0.02 
Days to BS10C0 X BS10C0 0.95** -0.07 -0.38 
mid- BS10C10XBS10C10 0.95** 0.27 0.37 
anthesis BS11C0XBS11C0 0.96* -0.36 0.04 
BS11C10xBS11C10 0.94** 0.20 -0.13 
BSIOCOxBSIICO 0.95** -0.28 -0.31 
BS10C10XBS11C10 0.96* -0.03 -0.09 
Silk BSIOCOxBSIOCO 0.86** 0.83 2.97 
delay, BS10C10xBS10C10 0.82** 0.12 -0.95 
days BS11C0XBS11C0 0.88** 0.08 -0.22 
BS11C10xBS11C10 0.85** o
 
« o
 
to
 
-0.85 
BSIOCOxBSIICO 0.86** o 
H
 • 
C3 0 .40 
BS10C10xBS11C10 0,85** 0.26 0.09 
*,** Significant at the 0.05 and 0.01 probability levels, respectively, 
t Score where one is lowest and five is highest. 
Table 3. Estimates of genetic variances, their interaction with environments, and heritabilities with confidence interval limits from the combined 
analysis across four environments in six maize populations for 10 traits. 
Confidence limits ^  Confidence limits ^  Confidence limits* 
Trait Full-sib population ^ 'O LB UB o ^ OE LB UB ^ LB UB 
Grain BS10C0 X BS10C0 0. 2938 0.2125 0. 4124 0. 1600 0. 1098 0.2213 0, 754 0. 669 0.812 
yield, BSIOCIOxBSIOCIO 0. 2125 0.1461 0. 3084 0. 1826 0. 1296 0.2475 0. 676 0. 565 0.753 
Mg ha"^ BSIICOxBSIICO 0. 2458 0.1745 0. 3493 0. 1523 0. 1030 0.2123 0. 723 0. 628 0.789 
BS11C10XBS11C10 0. 2667 0.1873 0. 3819 0. 2191 0. 1615 0.2898 0. 706 0. 605 0.776 
BS10C0XBS11C0 0. 2289 0.1630 0. 3244 0. 1176 0. 0726 0.1721 0. .728 0. 634 0.793 
BS10C10x8811 CIO 0. 2730 0.1969 0. 3838 0. 1418 0. 0938 0.2002 0. .749 0. 662 0.809 
Grain BS10C0 X BS10C0 304. 5050 232.5548 510. 2009 77. 9953 54. 4385 146.2491 0. .871 0. 826 0.902 
moisture, BSIOCIOxBSIOCIO 284. 1870 217.1342 466. 7170 64. 2010 42. 3535 130.6641 0, .872 0. 828 0.903 
gKg"^ BSIICOxBSIICO 600. 2423 466.9047 783. 4425 97. 5409 71. 5519 168.3320 0. .923 0. 897 0.941 
BSIICIOxBSIICIO 264. 2903 202.6017 409. 0015 40. 3612 21. 4483 103.7296 0. .881 0. 840 0.909 
BS10C0XBS11C0 392. 4334 299.0195 727. 2959 142. 5634 110. 9402 219.1990 0 .865 0. 818 0.897 
BSIOCIOxBSIICIO 229. .8375 175.2875 373. 3270 38. 1181 19. ,4798 101.1953 0 .867 0. 822 0.899 
Root BSIOCOxBSIOCO 0. .5778 0.3205 0. 9681 -4. 3340 -4. 7838 -3.7726 0 .495 0. 321 0.615 
lodging, BSIOCIOxBSIOCIO 1. .6458 0.9021 2. .9863 0. 1973 -0, .7423 1.4706 0 .489 0. 312 0.611 
% BSIICOxBSIICO 17. .2372 11.4371 35. .4980 33. 1803 28, .0962 39.6355 0 .634 0. 507 0.721 
BSIICIOxBSIICIO 1, .1373 0.5393 2. .1996 -0. 5942 -1, .4404 0.5548 0 .427 0. 230 0.564 
BS10C0XBS11C0 5. .0090 3.0782 9. .3093 8. 9163 6. .9011 11.5594 0 .562 0. 411 0.667 
BSIOCIOxBSIICIO 0 .6107 0.2787 1.1380 -3. 2458 -3, .7982 -2.5135 0 .415 0, .213 0.554 
Stalk BSIOCOxBSIOCO 49 .3121 36.7016 77. ,7676 15. 7266 9. .6261 26.6932 0 .810 0, .744 0.855 
lodging, BSIOCIOxBSIOCIO 11 .5813 6.6929 30. .7529 12. .3161 6 .6346 22.7702 0 .519 0, .353 0.634 
% BSIICOxBSIICO 35 .4561 25.8736 58 .8036 11. .7053 6 .0985 22.0676 0 .770 0, .691 0.825 
BSIICIOxBSIICIO 15 .2032 10.7623 24 .8877 -6. .7775 -10 .1827 0.8070 0 .718 0, .621 0.785 
BSIOCOxBSilCO 32 .5712 23.4872 56 .2555 13. .1171 7 .3374 23.6916 0 .749 0, .662 0.809 
BSIOCIOxBSIICIO 13 .4955 9.6720 21 .0749 -11, .4798 -14 .3627 -4.6020 0 .738 0, .648 0.801 
Table 3. (continued) 
Trait Fuil-sib population 
Dropped BS1OCO x BS1OCO 
ears, BS10C10 x BS10C10 
% BS11C0XBS11C0 
BSIICIOxBSIICIO 
BSIOCOxBSIICO 
BS10C10xBS11C10 
Plant BSIOCOxBSIOCO 
height BSIOCIOxBSIOCIO 
score, BS11 CO X BS11 CO 
(1-5)® BSIICIOxBSIICIO 
BSIOCOxBSIICO 
BS10C10XBS11C10 
Ear BSIOCOxBSIOCO 
height BSIOCIOxBSIOCIO 
score, BS11C0xBS11C0 
(1-5)® BSIICIOxBSIICIO 
BSIOCOxBSIICO 
BS10C10XBS11C10 
Days to BSIOCOxBSIOCO 
mldsilk BSIOCIOxBSIOCIO 
BS11C0XBS11C0 
BSIICIOxBSIICIO 
BSIOCOxBSIICO 
BS10C10XBS11C10 
Confidence limits ^ 
A  2  — —  CT a LB UB 
0. 0046 -0. 0810 0. 1170 
0. 1813 0. 1067 0. 2872 
0. 3316 0. 2003 0. 5219 
0. 0966 0. 0470 0. 1653 
0. 2343 0. 1074 0. 4164 
0. 0104 -0. 0305 0. 0617 
0. 3948 0. 3082 0. 5222 
0. 3070 0. 2377 0. 4089 
0. 2976 0. 2301 0. 3968 
0. 2574 0. 1980 0. 3446 
0. 2938 0. 2272 0. 3919 
0. 2844 0. 2203 0. 3786 
0. 3200 0. 2481 0. 4257 
0. 2357 0. 1814 0. 3155 
0. 3819 0. 2960 0. 5083 
0. 2224 0. 1706 0. 2985 
0. 2621 0. 2017 0. 3509 
0. 2725 0. 2113 0. 3627 
4. 8097 3. 7355 6. 4062 
3, 7342 2. 8949 4. 9789 
6. 0714 4. 6795 8. 1643 
2. 9095 2. 2390 3. 9035 
4. 3647 3. 3028 5. 9748 
3. ,1792 2. .4445 4. 2702 
Confidence limits ^ Confidence limits^ 
o^QE LB UB LB UB 
0 .4050 0 .2330 0. 6154 0. 014 -0 .326 0. 249 
-0 .2572 -0 .3505 -0. 1519 0. 531 0. 369 0. 643 
0 .1911 0 .0452 0. 3676 0. 549 0. 394 0. 657 
-0 .3988 -0 .4768 -0. 3160 0. 436 0. 242 0. 571 
0 .4160 0 .2426 0. 6281 0. 416 0. 215 0. 556 
-0 .2962 -0 .3852 -0. 1970 0. 064 -0 .258 0. 288 
0 .0218 0 .0071 0. 0393 0. 935 0. 912 0. 950 
0 .0336 0 .0175 0. 0530 0. 910 0. 879 0. 931 
0 .0370 0 .0204 0. 0569 0. 905 0. 872 0. 928 
0 .0378 0 .0211 0. 0578 0. 891 0. 853 0. 917 
0 .0353 0 .0189 0. 0549 0. 905 0. 872 0. 928 
0 .0236 0 .0087 0. 0413 0. 911 0. 880 0. 932 
0 .0145 -0 .0018 0. 0337 0. 914 0. 884 0. 934 
0 .0076 -0 .0079 0. 0258 0. 892 0. 855 0. 918 
0 .0408 0 .0213 0. 0643 0. 912 0. 882 0. 933 
0 .0120 -0 .0040 0. 0308 0. 883 0. 842 0. 911 
0 .0218 0 .0046 0. 0422 0. 891 0. 853 0. 917 
-0 .0028 -0 .0170 0. 0137 0. 913 0. 883 0. 934 
0 .2747 0 .1019 0. 5244 0. 921 0. 889 0. 945 
0 .1357 -0 .0096 0. 3434 0. 916 0. 881 0. 941 
0 .7889 0 .5125 1. 1934 0. 901 0. 860 0. 930 
0 .1222 -0 .0204 0. 3259 0. 897 0. 854 0. 927 
0 .8992 0 .6005 1. 3369 0. 858 0. 799 0. 900 
0 .2004 0 .0423 0. 4277 0. 895 0. 851 0. 926 
Table 3. (continued) 
Confidence limits ^ Confidence limits ^ Confidence limits' 
Trait Full-sib population G LB UB a ^ OB LB UB ft ^ LB UB 
Days to BS10C0XBS10C0 2. 6056 2. 0130 3. 4819 0. 1082 -0. 0055 0. 2704 0 .907 0. 868 0. 934 
mid- BS10C10xBS10C10 2. 7519 2. 1345 3. 6648 0. 0682 -0. 0376 0. 2183 0 .918 0. 883 0. 942 
anthesis BS11CDXBS11C0 4. 4792 3. 4321 6. 0496 0. 7233 0. 4860 1. 0709 0 .886 0. 839 0. 920 
BS11C10XBS11C10 1. 7281 1. 2940 2. 3683 0. 2504 0. 1085 0. 4554 0 .836 0. 768 0. 885 
BSIOCOxBSIICO 3. 1756 2. 4034 4. 3316 0. 6233 0. 4062 0. 9407 0 .858 0. 799 0. 900 
BSIOCIOxBSHCIO 2. 2525 1. 7317 3. 0222 0. 1064 -0. 0069 0. 2680 0 .894 0. 850 0. 926 
Silk BSIOCOxBSIOCO 0. 7336 0. 5362 1. 0182 0. 0571 -0. 0248 0. 1731 0 .793 0. 707 0. 854 
delay, BS10C10xBS10C10 0. 2456 0. 1477 0. 3744 0. 0080 -0. 0643 0. 1093 0 .596 0. 427 0. 715 
days BS11C0xBS11C0 0. 4581 0. 2740 0. 7072 0. 3053 0. 1739 0. 4962 0 .592 0. 422 0. 712 
BSIICIOxBSIICIO 0. 4470 0. 3046 0. 6453 0. 0573 -0. 0246 0. 1735 0 .700 0. 575 0. 789 
BSIOCOxBSIICO 0. 5042 0. 3352 0. 7388 0. 1600 0. 0578 0. 3071 0 .675 0. 540 0. 771 
BS10C10xBS11C10 0. 2517 0. 1033 0. 4375 0. 2987 0. 1687 0. 4876 0 .447 0. 216 0. 609 
t Approximate 90% confidence interval. 
4; Exact 90% confidence interval. 
§ Score where one is lowest and five is highest. 
Table 4. Phenotypic (above diagonal) and genetic (below diagonal) correlations among 10 traits based on fiill-sib family means in six maize 
populations for four environments. 
Plant Ear Days to 
Grain Grain Root Stalls Dropped height height mid- midsilK Silk 
Trait Full-sib population yield moisture lodging lodging ears score score anthesis emergence delay 
Grain yjeld, BS10C0XBS10C0 -0.01 0.09 0.22* 0.03 0.40** 0.29** -0.07 -0.10 -0.11 
Mg ha' BS10C10XBS10C10 0.08 0.25* 0.04 0.04 0.37** 0.25* -0.15 -0.15 -0.08 
BSIICOxBSIICO -0.17 0.12 0.17 0.05 0.05 0.11 -0.19 -0.17 -0.02 
BS11C10XBS11C10 0.05 0.26* 0.10 0.02 0.30** 0.23* -0.21 -0.16 0.03 
BS10C0XBS11C0 -0.02 0.10 0.30** 0.12 0.23* 0.20 -0.01 -0.01 -0.01 
BS10C10XBS11C10 -0.03 0.39** 0.05 0.23* 0.46** 0.32** 0.03 0.07 0.11 
Grain BS10C0XBS10C0 0.01 0.29** 0.07 0.31** 0.45** 0.36** 0.47** 0.49** 0.34** 
moisture, BS10C10XBS10C10 0.08 0.00 0.21 0.20 0.28* 0.32** 0.44** 0.43** 0.17 
gkg" BS11C0XBS11C0 0.20 0.12 0.10 0.08 0.52** 0.55** 0.43** 0.43** 0.15 
BS11C10XBS11C10 0.08 0.16 0.14 0.13 0.26* 0.20 0.33** 0.38** 0.26* 
BSIOCOxBSIICO 0.01 0.35** 0.08 0,07 0.42** 0.40** 0.47** 0.48** 0.21 
BS10C10XBS11C10 0.03 0.00 0.01 0.14 0.21 0.15 0.43** 0.46** 0.24* 
Root BS10C0XBS10C0 0.12 0.36** 0.03 0.15 0.35** 0.35** 0.16 0.17 0.12 
lodging, BS10C10XBS10C10 0.46** 0.00 -0.08 0.08 0.00 0.06 -0.26* -0.20 0.06 
% BS11C0XBS11C0 0.10 0.15 0.10 0.01 0.30** 0.23* 0.01 0.02 0.06 
BS11C10XBS11C10 0.43** 0.25* -0.08 0.10 0.28* 0.32** -0.04 0.09 0.26* 
BS10C0XBS11C0 0.18 0.47** 0.15 0.02 0.39** 0.33** 0.18 0.15 0.00 
BS10C10XBS11C10 0.72** 0.00 0.05 0.04 0.28* 0.19 -0.04 0.02 0.14 
Stalls BSIOCOxBSIOCO 0.21 0.10 0.04 0.11 0.20 0.42** 0.15 0.09 -0.05 
lodging. BS10C10XBS10C10 0.08 0.26* 0.18 0.20 0.22* 0.37** 0.13 0.13 0.06 
% BS11C0XBS11C0 0.16 0.10 0.13 -0.24* 0.07 0.26* 0.00 -0.05 -0.15 
BS11C10XBS11C10 0.13 0.15 0.17 0.18 0.23* 0.42** 0.15 0.06 -0.13 
BSIOCOxBSIICO 0.39** 0.09 0.24* 0.09 0.24* 0.35** 0.12 0.10 -0.01 
BSIOCIOxBSIICIO o
 
O
 
0 .03 0.07 0.11 0.19 0.39** 0.07 0.03 -0.06 
Table 4. (continued) 
Plant Ear Days to 
Grain Grain Root Stalk Dropped height height mid- midsllk Silk 
Trait Full-sib population yield moisture lodging lodging ears score score anthesis emerpence delay 
Dropped BSIOCOxBSIOCO 0.2B* 2.  87 2.  89 1.35 0.  33** 0.  37** 0.  23* 0.25* 0.19 
ears, BSIOCIOxBSIOCIO 0.09 0.  27* 0.  22* 0.37** 0.  21 0.  24* -0.  02 -0.01 0.01 
% BS11C0XBS11C0 0.05 0.  12 0.  03 0.35** 0.  20 0.  18 -0.  08 -0.07 -0.03 
BS11C10XBS11C10 0.02 0.  27* 0.  13 0.34** 0.  11 0.  17 -0.  02 -0.02 0.00 
BS10C0XBS11C0 0.17 0.  16 0.  05 0.26* 0.  19 0.  21 0.  06 0.05 0.02 
BS10C10xBS11C10 1.14 0,  ,57** 0.  11 0.51** 0.  47** 0.  43** 0.  17 0.14 0.00 
Plant BSIOCOxBSIOCO 0.46** 0.  49** 0.  47** 0.23* 2.  86 0.  88** 0.  48** 0.45** 0.22* 
height BSIOCIOxBSIOCIO 0.42** 0.  ,30** 0.  00 0.32** 0.  28* 0.  0
0 0 .  37** 0.38** 0.20 
score, 881100x8811CO 0.08 0.  ,56** 0.  39** 0.07 0.  26* 0.  87** 0.  46** 0.48** 0.23* 
(1-5)^ BS11C10XBS11C10 0.34** 0.  ,29** 0.  46** 0.25* 0.  20 0.  87** 0.  35** 0.37** 0.22* 
BSIOCOxBSIICO 0.27* 0 .47** 0,  ,51** 0.26* 0.  29** 0.  87** 0.  43** 0.39** 0.06 
8810010x8811CIO 0.53** 0 .25* 0. ,46** 0.22* 1.  94 0.  84** 0.  34** 0.34** 0.14 
Ear BSIOCOxBSIOCO 0.33** 0 .40** 0.  ,48** 0.47** 3.  42 0.  92** 0.  44** 0.38** 0.13 
height BSIOCIOxBSIOCIO 0.28** 0 .35** 0.  .10 0.51** 0.  35** 0.  92** 0.  ,40** 0.40** 0.18 
score, BSIICOxBSHCO 0.13 0 .59** 0.  .29** 0.28* 0.  24* 0.  91** 0.  51** 0.52** 0.24* 
(1-5)^ BSIICIOxBSIICIO 0.26* 0 .23* 0.  .53** 0.50** 0.  28* 0.  92** 0.  ,32** 0.33** 0.15 
BSIOCOxBSIICO 0.24* 0 .45** 0 .47** 0.42** 0.  32** 0.  ,91** 0.  ,51** 0.48** 0.11 
BS10C10XBS11C10 0.37** 0 .17 0 .29** 0.44** 1.  69 0.89** 0.  ,39** 0.38** 0.14 
Days to BSIOCOxBSIOCO 0.11 0 .66** 0 .14 0.21 3.  52 0.  ,70** 0.  ,67** 0.93** 0.44** 
mld- BSIOCIOxBSIOCIO 0.26* 0 .66** 0 .47** 0.22* 0.  03 0.  53** 0.  ,63** 0.95** 0.30** 
anthesls BSIICOxBSIICO 0.25* 0 .66** 0 .05 0.04 0.  16 0.  ,71** 0.  ,76** 0.94** 0.23* 
BSIICIOxBSIICIO 0.36** 0 .53** 0 .06 0.25* 0.  09 0.  ,53** 0.  ,48** 0.90** 0.23* 
BSIOCOxBSIICO 0.06 0 .70** 0 .31** 0.14 0.  27* 0.  ,66** 0.  ,77** 0.93** 0.19 
BS10C10XBS11C10 0.08 0 .63** 0 .13 0.08 0.  86** 0.  ,51** 0.  ,57** 0.92** 0.20 
Table 4. (continued) 
Plant Ear Days to 
Grain Grain Root Stalk Dropped height height mid- midsilK Silk 
Trait Full-sib population yield moisture lodging lodging ears score score anthesis emergence delay 
Days to BSIOCOxBSIOCO 0.16 0.  69** 0,  .21 0 .11 3.  10 0.  65** 0.  57** 0.  94** 0.  74** 
midsilk BSiOCIGxBSiOCIO 0.28* 0.  64** 0 .36** 0 .24* 0.  02 0.  54** 0.  61** 0.  97** 0.  57** 
emergence BSIICOxBSIICO 0.21 0.  64** 0 .05 0 .11 0.  19 0.  72** 0.  78** 0.  97** 0.  54** 
BSIICIOxBSIICIO 0.24* 0.  56** 0 .19 0 .10 0.  09 0.  56** 0.  48** 0.  93** 0.  63** 
BSIOCOxBSIICO 0.04 0.  70** 0 .27* 0 .13 0.  24* 0.  58** 0.  69** 0.  94** 0.  55** 
BSiOCIOxBSIICIO 0.13 0.  68** 0 .17 0 .04 0.  86** 0.  52** 0.  59** 0.  97** 0.  56** 
Silk BSIOCOxBSIOCO 0.20 0.  52** 0 .27* 0 .13 1.  30 0.  33** 0.  19 0.  53** 0.  78** 
Delay,  BS10C10XBS10C10 0.21 0.  26* 0 .18 0 .20 0.  16 0.  31** 0.  26* 0.  45** 0.  64** 
days BSIICOxBSIICO 0.01 0.  28* 0 .03 0 .25* 0.  16 0.  41** 0.  47** 0.  40** 0.  61** 
BSIICIOxBSIICIO 0.09 0.  39** 0 .59** 0 .26* 0.  04 0.  38** 0.  29** 0.  42** 0.  71** 
BSIOCOxBSIICO 0.01 0.  32** 0 .01 0 .03 0.  04 0.  05 0.  12 0.  27* 0.  57** 
BSiOCIOxBSIICIO 0.23* 0.  ,54** 0 .97** 0 .07 0.  ,50** 0.  34** 0.  38** 0.  45** 0.  66** 
*,** Significant at the 0.05 and 0.01 probability levels, respectively, 
t Score where one is lowest and five is highest. 
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CHAPTER 4. GENERAL CONCLUSIONS 
Selection affected the population means, frequency distributions, and the genetic variances for the 
BSlOandBSll reciprocal jfull-sib recurrent selection program. Inter-and intrapopulation means were altered 
in the desirable direction for all agronomic traits when comparing CIO with CO. Flowering became more 
^chronous within BSll and the intetpopulation. 
Grain yield genetic variance decreased in BSIO and increased in BSll and the interpopulation from 
CO to CIO, but not significantly. Estimates of grain moisture genetic variances for the CIO populations were 
smaller than the respective CO populations. The change in grain moisture genetic variance was significant for 
BSll. The CIO inter- and intrapopulation genetic variance estimates for stalk lodging were significantly less 
than the CO genetic variance estimates. Root lodging and dropped ears genetic variance estimates were 
significantly less than zero, and not signiGcantly different than zero, respectively, for the CIO interpopulation. 
The CO and CIO estimates of genetic variance tended to be smaller, although not significantly, for the CIO 
intrapopulations relative to the CO intr^pulations for plant and ear height scores. BSl 1 had a significant 
decrease in genetic variance for anthesis and silking date, whereas BSIO and the interpopulation decreases 
were not signiQcant when comparing CIO with CO. Genotype by environment interaction variances changed 
parallel to the genetic variances for most traits. 
Heritability estimates were generally consistent for the traits across all populations. Heritability 
estimates were altered according to the changes in the genetic and genotype by environment interaction 
variances. The genetic and phenolic correlations did not indicate any consistent trends over populations or 
in comparisons of CO with CIO. 
Reciprocal full-sib recurrent selection has effectively maintained genetic variance and improved the 
interpopulation for grain yield. However, genetic variance has been reduced for most other agronomic traits 
while moving the means in a desired direction. Reciprocal fiill-sib recurrent selection should be effective in 
continued improvement of the BSIO and BSl 1 population cross because genetic variance for the agronomic 
traits are still greater than zero and geno^^ by environment interaction variances are relatively unimportant 
for most agronomic traits. Genetic variances should continue to be monitored in the BSIO and BSl 1 fiill-sib 
reciprocal selection program, especially for root lodging, dropped ears, and silking date. 
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APPENDIX A. FREQUENCY DISTRIBUTIONS 
59 
30 
25 
20 
>« 
u 
§ 
P 
10 
BS10C0 X BS10C0 
Mean = 238.8 
(yp = 18.7 
i-r 
182.8 204.1 225.4 24«.7 268.0 
Grain Moisture (g kg'^ ) 
289.3 310.6 331.9 
30 
25 
20 
>t 
o 
c 
o 
s 
u. 
10 
182.8 
m 
BS10(FR)C10 X BS10(FR)C10 
Mean = 240.4 
crp = 18.1 
204.1 2254 246.7 268J) 
Grain Moisture (g l(g*^) 
289.3 310.6 331.9 
Fig. A1. Frequency distribution, mean, and phenotypic standard deviation for 
grain moisture of 100 full-sib progenies from BS10C0 x BS10C0 and 
BS10(FR)C10 X BS10(FR)C10 maize populations. Distances between class 
intervals are one half of a phenotypic standard deviation of the BS1OCO x 
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Fig. A10. Frequency distribution, mean, and phenotypic standard deviation for 
days to mid-anthesis of 100 full-sib progenies from BS10C0 x BS10C0 and 
BS10(FR)C10 X BS10(FR)C10 maize populations. Distances between class 
intervals are one half of a phenotypic standard deviation of the BS10C0 x 
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APPENDIX B. INDIVIDUAL ENVIRONMENT MEANS, ERROR VARIANCES, 
GENETIC COEFFICIENTS OF VARIATION, AND COEFFICIENTS OF 
VARIATION FOR 10 TRAITS MEASURED IN SIX MAIZE POPULATIONS 
72 
Table BL Means, error variances, genetic coef5cients of variation, and coefficients of 
variation from the Ames 1995 analysis of variance for 10 traits measured in 
six maize populations. 
Trait Full-sib population Mean ± SE GCV CV 
% % 
Grain BS10C0 X BS10CO 5.01 ± 0.10 0.4516 16.6 13.4 
yield. BS10C10XBS10C10 6.41 ± 0.08 0.4516 10.6 10.5 
Mg ha'^ BS11C0XBS11C0 5.42 ±0.09 0.4516 14.0 12.4 
BS11C10xBS11C10 6.48 ±0.09 0.4516 11.7 10.4 
BS10C0XBS11C0 5.74 ±0.08 0.4516 12.1 11.7 
BS10C10XBS11C10 6.39 ± 0.09 0.4516 11.8 10.5 
Grain BSIOCOxBSIOCO 241.9 ±1.9 183.3749 7.0 5.6 
moisture, BS10C10xBS10C10 234.8 ±2.0 183.3749 7.5 5.8 
gkg' BSIICOxBSIICO 271.5 ±2.8 183.3749 9.6 5.0 
BS11C10XBS11C10 235.8 ±1.8 183.3749 6.2 5.7 
BS10C0xBS11C0 261.2 ±2.2 183.3749 7.6 5.2 
BS10C10xBS11C10 236.9 ±2.0 183.3749 7.4 5.7 
Root BSIOCOxBSIOCO 0.1 ± 0.05 1.2975 t 1139.1 
lodging. BS10C10XBS10C10 0.2 ± 0.06 1.2975 t 569.5 
% BS11C0XBS11C0 1.1 ±0.32 1.2975 284.8 103.6 
BS11C10XBS11C10 0.1 ± 0.05 1.2975 t 1139.1 
BS10C0XBS11C0 0.6 ± 0.12 1.2975 155.9 189.8 
BS10C10XBS11C10 0.4 ± 0.09 1.2975 109.0 284.8 
Stalk BSIOCOxBSIOCO 27.9 ±1.17 60.6620 37.0 27.9 
lodging. BS10C10XBS10C10 10.4 ±0.58 60.6620 17.0 74.9 
% BS11C0XBS11C0 23.4 ±1.01 60.6620 36.0 33.3 
BS11C10XBS11C10 11.1 ±0.61 60.6620 24.0 70.2 
BS10C0xBS11C0 23.2 ± 0.96 60.6620 34.1 33.6 
BS10C10XBS11C10 11.2 ±0.63 60.6620 27.3 69.5 
Dropped BSIOCOxBSIOCO 0.9 ± 0.14 2.3061 97.0 168.7 
ears. BS10C10XBS10C10 0.9 ± 0.12 2.3061 51.4 168.7 
% BS11C0xBS11C0 1.1 ±0.13 2.3061 64.7 138.1 
BS11C10XBS11C10 0.5 ± 0.08 2.3061 t 303.7 
BS10C0XBS11C0 1.0 ±0.11 2.3061 t 151.9 
BS10C10XBS11C10 0.6 ±0.10 2.3061 t 253.1 
Plant BSIOCOxBSIOCO 3.3 ± 0.06 0.1523 16.7 11.8 
height BS10C10XBS10C10 3.2 ± 0.06 0.1523 16.3 12.2 
score, BS11C0XBS11C0 4.0 ± 0.05 0.1523 11.0 9.8 
(1-5)^ BS11C10XBS11C10 3.5 ± 0.06 0.1523 14.4 11.2 
BS10C0XBS11C0 3.9 ± 0.05 0.1523 11.1 10.0 
BS10C10XBS11C10 3.4 ± 0.05 0.1523 13.9 11.5 
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Table Bl. (continued) 
Trait Full-sib population Mean ± SE GCV CV 
% % 
Ear BS10C0 X BS10C0 2.7 ± 0.06 0.1932 18.9 16.3 
height BS10C10XBS10C10 2.6 ± 0.06 0.1932 17.6 16.9 
score, BS11C0XBS11C0 3.4 ± 0.07 0.1932 17.6 12.9 
(1-5)+ BSIICIOxBSIICIO 2.7 ± 0.05 0.1932 16.8 16.3 
BS10COXBS11CO 3.3 ± 0.06 0.1932 15.5 13.3 
BS10C10XBS11C10 2.6 ± 0.06 0.1932 17.8 16.9 
Days to BS10C0 X BS10C0 84.2 ± 0.2 0.8322 2.2 1.1 
midsilk BS10C10XBS10C10 83.9 ± 0.2 0.8322 2.0 1.1 
emergence BS11C0XBS11C0 86.9 ± 0.3 0.8322 2.9 1.0 
BS11C10XBS11C10 84.3 ± 0.2 0.8322 1.9 1.1 
BSIOCOxBSIICO 85.5 ± 0.2 0.8322 2.4 1.1 
BS10C10XBS11C10 84.3 ± 0.2 0.8322 2.0 1.1 
Days to BS10C0XBS10C0 82.6 ± 0.1 0.6728 1.7 1.0 
mid- BS10C10 X BS10C10 82.9 ± 0.2 0.6728 1.9 1.0 
anthesis BS11C0XBS11C0 84.8 ± 0.2 0.6728 2.5 1.0 
BS11C10XBS11C10 82.9 ± 0.1 0.6728 1.5 1.0 
BS10C0XBS11C0 83.7 ± 0.2 0.6728 2.1 1.0 
BS10C10XBS11C10 83.1 ± 0.2 0.6728 1.8 1.0 
Silk BS1OC0XBS1OCO 1.6 ±0.08 0.5464 39.7 46.2 
delay, BS10C10XBS10C10 1.0 ±0.07 0.5464 42.5 73.9 
days BS11C0XBS11C0 2.1 ±0.10 0.5464 39.8 35.2 
BS11C10XBS11C10 1.4 ±0.08 0.5464 40.2 52.8 
BS10C0XBS11C0 1.8 ±0.09 0.5464 43.8 41.1 
BS10C10XBS11C10 1.2 ±0.09 0.5464 64.0 61.6 
t Score where one ts lowest and five is highest. 
t Not calculated due to negative genetic variance estimate. 
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Table B2. Means, error variances, genetic coefBcients of variation, and coefScients of 
variation from the Ames 1996 analysis of variance for 10 traits measured in 
six maize populations. 
Trait Full-sib population Mean ± SE a'. GCV CV 
% % 
Grain BS10C0XBS10C0 5.43 ± 0.09 0.4727 13.1 12.7 
yield. BS10C10XBS10C10 6.50 ± 0.09 0.4727 11.4 10.6 
Mg ha' BS11C0XBS11C0 5.37 ±0.10 0.4727 15.3 12.8 
BS11C10XBS11C10 6.67 ± 0.10 0.4727 12.8 10.3 
BS10C0XBS11C0 6.02 ±0.08 0.4727 10.4 11.4 
BS10C10XBS11C10 6.67 ±0.09 0.4727 11.5 10.3 
Grain BS10C0 X BS10C0 322.8 ±2.5 296.3945 6.8 5.3 
moisture, BS10C10XBS10C10 319.9 ±2.5 296.3945 6.9 5.4 
gkg" BS11C0XBS11C0 358.7 ±2.7 296.3945 6.6 4.8 
BS11C10XBS11C10 317.1 ±2.2 296.3945 5.9 5.4 
BS10C0XBS11C0 347.2 ±2.7 296.3945 7.0 5.0 
BS10C10XBS11C10 319.3 ±2.0 296.3945 5.0 5.4 
Root BSIOCOxBSIOCO 1.6 ±0.28 40.2104 t 396.3 
lodging, BS10C10XBS10C10 1.8 ±0.55 40.2104 173.8 352.3 
% BS11C0XBS11C0 10.1 ±1.28 40.2104 118.7 62.8 
BS11C10XBS11C10 2.5 ± 0.43 40.2104 t 253.6 
BS10C0XBS11C0 5.4 ± 0.77 40.2104 115.7 117.4 
BS10C10XBS11C10 1.9 ±0.35 40.2104 t 333.7 
Stalk BS10C0XBS10C0 14.9 ± 0.76 81.5919 28.1 60.6 
lodging. BS10C10XBS10C10 8.2 ±1.02 81.5919 97.2 110.2 
% BS11C0XBS11C0 17.2 ±0.8 81.5919 27.7 52.5 
BS11C10xBS11C10 9.3 ± 0.64 81.5919 t 97.1 
BS10C0XBS11C0 17.5 ±0.78 81.5919 25.2 51.6 
BS10C10XBS11C10 8.4 ± 0.46 81.5919 t 107.5 
Dropped BS10C0XBS10C0 0.4 ±0.12 1.0664 230.7 258.2 
ears. BS10C10XBS10C10 0.2 ± 0.04 1.0664 t 516.3 
% BS11C0XBS11C0 0.4 ± 0.09 1.0664 110.1 258.2 
BS11C10XBS11C10 0.1 ± 0.04 1.0664 t 1032.7 
BS10C0XBS11C0 0.5 ±0.13 1.0664 225.1 206.5 
BS10C10XBS11C10 0.1 ±0.03 1.0664 t 1032.7 
Plant BS10C0XBS10C0 3.2 ± 0.08 0.1869 23.8 13.5 
height BS10C10XBS10C10 3.1 ± 0.07 0.1869 20.2 13.9 
score. BS11C0XBS11C0 4.2 ± 0.06 0.1869 13.7 10.3 
(1-5)^ BS11C10XBS11C10 3.6 ± 0.07 0.1869 16.2 12.0 
BS10C0XBS11C0 4.0 ± 0.07 0.1869 15.0 10.8 
BS10C10XBS11C10 3.5 ± 0.07 0.1869 16.5 12.4 
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Table B2. (continued) 
Trait Full-sib population Mean ± SE GCV CV 
% % 
Ear BSIOCOxBSIOCO 2.7*0.07 0.2226 24.0 17.5 
height BS10C10XBS10C10 2.6 ±0.06 0.2226 18.5 18.1 
score, BS11C0XBS11C0 3.6 ±0.08 0.2226 18.7 13.1 
(1-5)^ BS11C10XBS11C10 2.9 ±0.06 0.2226 17.4 16.3 
BS10C0XBS11C0 3.5 ±0.07 0.2226 17.0 13.5 
BS10C10XBS11C10 2.8 ±0.06 0.2226 19.3 16.9 
Days to BS10C0 X BS10C0 99.4 ± 0.3 1.3518 2.6 1.2 
midsiik BS10C10XBS10C10 99.4 ± 0.2 1.3518 2.2 1.2 
emergence BS11C0XBS11C0 103.3 ±0.3 1.3518 2.7 1.1 
BS11C10XBS11C10 99.9 ± 0.2 1.3518 1.9 1.2 
BSIOCOxBSIICO 101.2 ±0.3 1.3518 2.5 1.1 
BS10C10XBS11C10 99.9 ± 0.2 1.3518 2.0 1.2 
Days to BS10C0 X BS10C0 97.5 ± 0.2 1.0279 1.9 1.0 
mid- BS10C10XBS10C10 98.3 ± 0.2 1.0279 1.8 1.0 
anthesis BS11C0XBS11C0 101.1 ±0.3 1.0279 2.4 1.0 
BS11C10XBS11C10 98.4 ± 0.2 1.0279 1.6 1.0 
BS10C0XBS11C0 99.4 ± 0.2 1.0279 2.2 1.0 
BS10C10XBS11C10 98.6 ± 0.2 1.0279 1.6 1.0 
Silk BSIOCOxBSIOCO 1.9 ±0.12 0.7538 57.1 45.7 
delay, BS10C10XBS10C10 1.0 ±0.08 0.7538 57.1 86.8 
days BS11C0XBS11C0 2.2 ±0.11 0.7538 41.4 39.5 
BS11C10XBS11C10 1.4 ±0.10 0.7538 59.4 62.0 
BSIOCOxBSIICO 1.9 ±0.10 0.7538 44.3 45.7 
BS10C10XBS11C10 1.3 ±0.09 0.7538 55.0 66.8 
t Score where one is lowest and five is highest. 
t Not calculated due to negative genetic variance estimate. 
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Table B3. Means, error variances, genetic coefiBcients of variation, and coefficients of 
variation from the Ankeny 1995 analysis of variance for seven traits measured in 
six maize populations. 
Trait FulK-sib population Mean ± SE GCV CV 
% % 
Grain BS10C0XBS10C0 3.84 ±0.07 0.3928 13.8 16.3 
yield. BS10C10XBS10C10 5.09 ±0.07 0.3928 11.3 12.3 
Mg ha"^ BS11C0XBS11C0 4.18 ±0.06 0.3928 9.8 15.0 
BS11C10XBS11C10 5.17 ±0.07 0.3928 11.6 12.1 
BS10C0XBS11C0 4.25 ±0.07 0.3928 12.1 14.7 
BS10C10XBS11C10 5.16 ±0.06 0.3928 8.6 12.1 
Grain BS10C0XBS10C0 181.6 ±1.4 85.5837 7.0 5.1 
moisture. BS10C10XBS10C10 186.5 ±1.3 85.5837 6.2 5.0 
9 kg" BS11C0XBS11C0 206.0 ±1.9 85.5837 8.9 4.5 
BS11C10XBS11C10 188.7 ±1.4 85.5837 6.6 4.9 
BS10C0XBS11C0 197.5 ±1.7 85.5837 7.9 4.7 
BS10C10XBS11C10 188.5 ±1.3 85.5837 6.0 4.9 
Root BS10COXBS10CO 0.2 ± 0.05 4.0982 t 1012.2 
lodging. BS10C10XBS10C10 0.4 ± 0.12 4.0982 t 506.1 
% BS11C0XBS11C0 1.8 ±0.38 4.0982 193.9 112.5 
BS11C10XBS11C10 0.6 ± 0.14 4.0982 t 337.4 
BS10C0XBS11C0 0.9 ±0.19 4.0982 135.9 224.9 
BS10C10XBS11C10 0.6 ±0.13 4.0982 t 337.4 
Stalk BS10C0XBS10C0 20.1 ±0.79 45.8697 31.6 33.7 
lodging. BS10C10xBS10C10 12.0 ±0.66 45.8697 37.8 56.4 
% BS11C0XBS11C0 18.5 ±0.76 45.8697 31.8 36.6 
BS11C10XBS11C10 11.7 ±0.58 45.8697 27.7 57.9 
BS10C0XBS11C0 19.9 ±0.75 45.8697 29.1 34.0 
BS10C10XBS11C10 12.1 ±0.55 45.8697 21.8 60.0 
Dropped BS10C0XBS10C0 1.0 ±0.13 3.2063 30.6 179.1 
ears. BS10C10XBS10C10 0.9 ±0.12 3.2063 * 199.0 
% BS11C0XBS11C0 1.6 ±0.15 3.2063 55.6 111.9 
BS11C10XBS11C10 0.8 ± 0.12 3.2063 t 223.8 
BS10C0XBS11C0 1.6 ±0.17 3.2063 67.5 111.9 
BS10C10XBS11C10 0.9 ±0.11 3.2063 t 199.0 
Plant BS10C0XBS10C0 3.1 ± 0.07 0.1657 20.3 13.1 
height BS10C10XBS10C10 3.2 ± 0.07 0.1657 19.3 12.7 
score, BS11C0XBS11C0 3.9 ± 0.07 0.1657 16.2 10.4 
(1-5)+ BS11C10XBS11C10 3.5 ± 0.06 0.1657 15.3 11.6 
BS10COXBS11CO 3.7 ± 0.07 0.1657 16.9 11.0 
BS10C10XBS11C10 3.4 ± 0.07 0.1657 17.7 12.0 
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Table B3. (continued) 
Trait Full-sib population Mean ± SE GCV CV 
% % 
Ear BS10C0xBS10C0 2.9 ±0.07 0.2146 20.5 16.0 
height BS10C10XBS10C10 2.8 ±0.06 0.2146 19.2 16.5 
score. BS11COXBS11CO 3.5 ±0.08 0.2146 19.7 13.2 
(1-5)^ BS11C10XBS11C10 3.0 ±0.06 0.2146 15.3 15.4 
BS10C0xBS11C0 3.4 ±0.06 0.2146 16.0 13.6 
BS10C10XBS11C10 2.9 ±0.07 0.2146 19.5 16.0 
t Score where one is lowest and five is highest 
t Not calculated due to negative genetic variance estimate. 
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Table B4. Means, error variances, genetic coefBcients of variation, and coefBcients of 
variation from the Ankeny 1996 analysis of variance for seven traits measured in 
six maize populations. 
Trait Full-sib population Mean ± SE GCV CV 
% % 
Grain BS10C0 X BS10C0 4.56 ±0.08 0.4786 12.8 15.2 
yield. BS10C10XBS10C10 5.92 ±0.07 0.4786 8.4 11.7 
Mg ha BS11C0XBS11C0 4.73 ±0.06 0.4786 8.8 14.6 
BS11C10XBS11C10 6.01 ±0.07 0.4786 8.7 11.5 
BSIOCOxBSIICO 5.02 ±0.07 0.4786 9.9 13.8 
BS10C10XBS11C10 6.11 ±0.07 0.4786 9.1 11.3 
Grain BS10C0XBS10C0 208.9 ±2.7 254.9652 11.7 7.6 
moisture, BS10C10XBS10C10 220.3 ±2.4 254.9652 9.8 7.2 
gkg' BS11C0XBS11C0 261.8 ±3.7 254.9652 13.3 6.1 
BS11C10XBS11C10 226.1 ±2.5 254.9652 9.9 7.1 
BSIOCOxBSIICO 244.0 ±3.2 254.9652 12.4 6.5 
BS10C10XBS11C10 222.9 ±2.3 254.9652 8.7 7.2 
Root BS10C0XBS10C0 0.9 ±0.18 7.9301 t 312.9 
lodging, BS10C10xBS10C10 0.7 ± 0.16 7.9301 t 402.3 
% BS11C0XBS11C0 4.6 ± 0.63 7.9301 130.4 61.2 
BS11C10XBS11C10 0.9 ± 0.28 7.9301 220.4 312.9 
BSIOCOxBSIICO 3.2 ± 0.43 7.9301 118.1 88.0 
BS10C10XBS11C10 0.6 ±0.11 7.9301 t 469.3 
Stalk BS10COXBS10CO 27.1 ±1.12 56.9269 36.2 27.8 
lodging, BS10C10xBS10C10 14.5 ±0.61 56.9269 20.1 52.0 
% BS11C0XBS11C0 27.1 ±0.94 56.9269 28.7 27.8 
BS11C10XBS11C10 17.7 ±0.67 56.9269 22.8 42.6 
BSIOCOxBSIICO 27.3 ±0.98 56.9269 30.0 27.6 
BS10C10XBS11C10 14.5 ±0.63 56.9269 23.3 52.0 
Dropped BS10C0XBS10C0 0.2 ±0.05 0.6105 t 390.7 
ears. BS10C10XBS10C10 0.1 ±0.05 0.6105 t 781.3 
% BS11C0XBS11C0 0.5 ±0.10 0.6105 154.6 156.3 
BS11C10XBS11C10 0.1 ±0.03 0.6105 t 781.3 
BSIOCOxBSIICO 0.5 ± 0.07 0.6105 89.5 156.3 
BS10C10xBS11C10 0.2 ± 0.04 0.6105 t 390.7 
Plant BS10C0XBS10C0 2.8 ± 0.07 0.2001 22.1 16.0 
height BSIOCIOxBSIOCIO 2.9 ±0.06 0.2001 19.5 15.4 
score. BS11C0XBS11C0 3.8 ± 0.07 0.2001 17.0 11.8 
(1-5)^ BS11C10XBS11C10 3.2 ± 0.06 0.2001 17.1 14.0 
BSIOCOxBSIICO 3.6 ± 0.07 0.2001 17.0 12.4 
BS10C10XBS11C10 3.2 ± 0.06 0.2001 17.4 14.0 
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Table B4. (continued) 
Trait Full-sib population Mean ± SE GCV CV 
% % 
Ear BS10C0 X BS10C0 2.5 ±0.06 0.2211 22.2 18.8 
height BSIOCIOxBSIOCIO 2.6 ±0.06 0.2211 19.0 18.1 
score, BS11COXBS11CO 3.5 ±0.07 0.2211 18.1 13.4 
(1-5)^ BS11C10XBS11C10 2.9 ± 0.06 0.2211 17.8 16.2 
BSIOCOxBSHCO 3.2 ± 0.06 0.2211 14.8 14.7 
BS10C10XBS11C10 2.8 ± 0.06 0.2211 17.9 16.8 
t Score where one is lowest and five is highest. 
t Not calculated due to negative genetic variance estimate. 
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APPENDIX C INDIVIDUAL ENVIRONMENT ESTIMATES OF 
GENETIC VARIANCE AND HERITABILITY WITH CONFIDENCE 
INTERVALS FOR 10 TRAIIS IN SIX MAIZE POPULATIONS 
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Table CI. Estimates of genetic variances and heritabilities with confidence interval limits 
for 10 traits in six maize populations at Ames in 1995. 
Confidence limits ^ Confidence limits^ 
Trait Fult-sib population G LB UB h^ LB UB 
Grain BSIOCOxBSIOCO 0.6933 0.5035 0.9712 0.754 0.675 0.809 
yield. BS10C10XBS10C10 0.4583 0.3161 0.6653 0.670 0.564 0.743 
Mg ha*^ BS11C0XBS11C0 0.5725 0.4072 0.8139 0.717 0.626 0.780 
BS11C10XBS11C10 0.5756 0.4097 0.8180 0.718 0.627 0.780 
BSIOCOxBSilCO 0.4801 0.3335 0.6937 0.680 0.577 0.751 
BS10C10XBS11C10 0.5713 0.4062 0.8123 0.717 0.625 0.779 
Grain BSIOCOxBSIOCO 283.4367 205.9937 463.2609 0.756 0.677 0.810 
moisture, BS10C10XBS10C10 314.1992 230.5066 497.8477 0.774 0.701 0.824 
gkg*' BSIICOxBSHCO 682.1742 523.4565 911.5682 0.882 0.843 0.908 
BS11C10XBS11C10 216.5431 152.6601 388.0513 0.703 0.607 0.768 
BSiOCOxBSHCO 393.3370 293.5418 586.8237 0.811 0.750 0.853 
BS10C10XBS11C10 308.6673 226.0990 491.6281 0.771 0.697 0.822 
Root BSIOCOxBSIOCO -0.4052 -0.4893 -0.3253 -1.664 -2.522 -1.076 
lodging, BS10C10XBS10C10 -0.3187 -0.4145 -0.2127 -0.965 -1.598 -0.531 
% BS11C0XBS11C0 9.8161 7.6733 12.9690 0.938 0.918 0.952 
BS11C10XBS11C10 -0.4000 -0.4847 -0.3185 -1.608 -2.448 -1.032 
BS10C0XBS11C0 0.8748 0.5552 1.3395 0.574 0.437 0.668 
BS10C10XBS11C10 0.1901 0.0050 0.4489 0.227 -0.023 0.397 
Stalk BSIOCOxBSIOCO 106.3720 78.1913 154.1887 0.778 0.707 0.827 
lodging, BS10C10XBS10C10 3.1137 -4.4491 25.8218 0.093 -0.199 0.293 
% BS11C0XBS11C0 70.9701 49.9714 110.1784 0.701 0.604 0.767 
BS11C10xBS11C10 7.0937 -1.2168 30.7695 0.190 -0.072 0.368 
BS10C0xBS11C0 62.5603 43.2611 99.7236 0.673 0.568 0.746 
BS10C10XBS11C10 ^3185 0.5849 33.5353 0.235 -0.011 0.404 
Dropped BSIOCOxBSIOCO 0.7621 0.3511 1.3571 0.398 0.204 0.531 
ears. BS10C10xBS10C10 0.2140 -0.0915 0.6447 0.157 -0.115 0.343 
% BS11C0xBS11C0 0.5073 0.1459 1.0259 0.306 0.082 0.459 
BS11C10xBS11C10 -0.5142 -0.6923 -0.3017 -0.805 -1.386 -0.406 
BS10C0XBS11C0 -0.0312 -0.2912 0.3261 -0.028 -0.359 0.199 
BS10C10XBS11C10 -0.1169 -0.3614 0.2147 -0.113 -0.471 0.133 
Plant BSIOCOxBSIOCO 0.3050 0.2265 0.4200 0.800 0.736 0.844 
height BS10C10XBS10C10 0.2722 0.2004 0.3774 0.781 0.711 0.830 
score. BS11C0XBS11C0 0.1933 0.1375 0.2747 0.717 0.626 0.780 
(1-5)® BS11C10XBS11C10 0.2544 0.1862 0.3542 0.770 0.695 0.820 
BS10C0XBS11C0 0.1878 0.1331 0.2675 0.711 0.618 0.775 
BS10C10XBS11C10 0.2242 0.1621 0.3149 0.746 0.665 0.802 
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Tabled, (continued) 
Trait Full-sib population A 2 CT G 
Confidence limits ^ Confidence limits^ 
LB UB LB UB 
Ear BSIOCOxBSIOCO 0.2593 0.1856 0.3668 0.729 0.641 0.788 
height BS10C10XBS10C10 0.2095 0.1460 0.3020 0.684 0.583 0.754 
score, BS11C0XBS11C0 0.3565 0.2631 0.4933 0.787 0.718 0.834 
(1-5)S BS11C10XBS11C10 0.2054 0.1427 02966 0.680 0.577 0.751 
BSIOCOxBSIICO 0.2612 0.1872 0.3693 0.730 0.643 0.790 
BS10C10XBS11C10 0.2131 0.1488 0.3067 0.688 0.588 0.757 
Days to BS10C0 X BS10C0 3.2909 2.5307 4.4098 0.888 0.852 0.913 
midsilic BS10C10XBS10C10 2.9395 2.2511 3.9526 0.876 0.836 0.903 
BS11C0XBS11C0 6.1753 4.8256 8.1628 0.937 0.917 0.951 
BS11C10XBS11C1G 2.4914 1.8945 3.3696 0.857 0.811 0.888 
BS10C0XBS11C0 4.1664 3.2274 5.5490 0.909 0.880 0.929 
BS10C10xBS11Cia 2.8861 2.2086 3.8832 0.874 0.833 0.902 
Days to BSIOCOxBSIOCO 1.9131 1.4511 2.5925 0.850 0.802 0.883 
mid- BS10C10XBS10C10 2.4825 1.9043 3.3335 0.881 0.842 0.907 
anthesis BS11C0XBS11C0 4.3425 3.3842 5.7539 0.928 0.905 0.944 
BS11C10XBS11C10 1.5381 1.1526 2.1045 0.821 0.763 0.860 
BS10C0XBS11C0 3.0289 2.3391 4.0445 0.900 0.868 0.922 
BS10C10XBS11C10 2.2378 1.7096 3.0150 0.869 0.827 0.898 
Silk BSIOCOxBSIOCO 0.4038 0.2621 0.6090 0.596 0.466 0.686 
delay, BS10C10XBS10C10 0.1807 0.0833 0.3187 0.398 0.204 0.531 
days BS11C0XBS11C0 0.6971 0.4962 0.9907 0.718 0.628 0.781 
BS11C10XBS11C10 0.3171 0.1927 0.4962 0.537 0.388 0.639 
BSIOCOxBSIICO 0.6207 0.4353 0.8913 0.694 0.596 0.762 
BS10C10XBS11C10 0.5899 0.4107 0.8511 0.683 0.581 0.753 
t Approximate 90% confidence interval. 
t Exact 90% confidence interval. 
§ Score where one is lowest and five is highest. 
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Table C2. Estimates of genetic variances and heritabilities with confidence interval limits 
for 10 traits in six maize populations at Ames in 1996. 
Confidence limits ^ Confidence limits^ 
Trait Fuli-sib population CT G LB UB LB UB 
Grain BSIOCOxBSIOCO 0.5022 0.3488 0.7257 0.680 0.577 0.751 
yield, BS10C10XBS10C10 0.5470 0.3845 0.7840 0.698 0.601 0.765 
Mg ha'^ BS11C0XBS11C0 0.6785 0.4895 0.9552 0.742 0.658 0.799 
BS11C10XBS11C10 0.7321 0.5321 1.0249 0.756 0.677 0.810 
BS10C0XBS11C0 0.3907 0.2598 0.5805 0.623 0.502 0.706 
BS10C10XBS11C10 0.5865 0.4161 0.8354 0.713 0.620 0.776 
Grain BS10C0XBS10C0 486.3186 355.4192 843.7087 0.766 0.691 0.818 
moisture. BSIOCIOxBSIOCIO 480.1986 350.5426 837.4977 0.764 0.688 0.816 
gkg-' BS11C0XBS11C0 562.3536 415.9947 920.8734 0.791 0.724 0.837 
BS11C10XBS11C10 349.0031 245.9498 704.3528 0.702 0.606 0.768 
BS10C0XBS11C0 595.6161 442.4881 954.6302 0.801 0.737 0.845 
BS10C10XBS11C10 254.4072 170.4415 608.3515 0.632 0.513 0.713 
Root BS10C0XBS10C0 -12.0111 -14.6864 -3.4783 -1.484 -2.284 -0.935 
lodging. BS10C10XBS10C10 9.7819 3.2990 24.0455 0.327 0.111 0.476 
% BS11C0xBS11C0 143.7060 110.1033 193.1878 0.877 0.838 0.904 
BS11C10XBS11C10 -1.2566 -5.6607 10.1043 -0.067 -0.410 0.169 
BS10C0XBS11C0 39.0572 26.7510 61.0194 0.660 0.551 0.735 
BS10C10XBS11C10 -7.6770 -10.9823 1.9955 -0.618 -1.139 -0.261 
Stalk BSIOCOxBSIOCO 17.5629 4.8504 56.9391 0.301 0.076 0.455 
lodging, BS10C10XBS10C10 63.4849 41.6865 113.0968 0.609 0.483 0.695 
% BS11C0XBS11C0 22.6480 8.9500 63.1577 0.357 0.150 0.499 
BS11C10XBS11C10 -0.1191 -9.4968 35.3160 -0.003 -0.326 0.219 
BS10C0XBS11C0 19.3824 6.3182 59.1642 0.322 0.104 0.472 
BS10C10XBS11C10 -19.5995 -25.6891 11.4936 -0.925 
et -
-1.545 -0.500 
Dropped BSIOCOxBSIOCO 0.8519 0.5625 1.2732 0.615 0.491 0.700 
ears. BS10C10XBS10C10 -0.3371 -0.4057 -0.2735 -1.718 -2.594 -1.118 
% BS11C0XBS11C0 0.1939 0.0346 0.4171 0.267 0.030 0.429 
BS11C10XBS11C10 -0.3803 -0.4441 -0.3298 -2.487 -3.610 -1.717 
BS10C0XBS11C0 1.2673 0.8942 1.8135 0.704 0.608 0.769 
BS10C10XBS11C10 -0.4143 -0.4749 -0.3740 -3.484 -4.929 -2.494 
Plant BSIOCOxBSIOCO 0.5819 0.4432 0.7857 0.862 0.817 0.892 
height BS10C10XBS10C10 0.3905 0.2909 0.5366 0.807 0.745 0.850 
score. BS11C0XBS11C0 0.3288 0.2417 0.4563 0.779 0.707 0.828 
(1-5)® BS11C10XBS11C10 0.3388 0.2497 0.4693 0.784 0.714 0.832 
BS10C0XBS11C0 0.3599 0.2665 0.4968 0.794 0.727 0.839 
BS10C10XBS11C10 0.3352 0.2468 0.4646 0.782 0.712 0.830 
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Table C2. (continued) 
ConfKlence limits ^ Confidence limits^ 
Trait Full-sib population A 2 G LB UB LB UB 
Ear BSIOCOxBSIOCO 0.4187 0.3095 0.5788 0.790 0.722 0.836 
height BS10C10XBS10C10 0.2312 0.1601 0.3347 0.675 0.570 0.747 
score, BS11C0XBS11C0 0.4540 0.3376 0.6247 0.803 0.740 0.847 
(1-5)§ BS11C10XBS11C10 0.2554 0.1793 0.3662 0.696 0.599 0.763 
BSIOCOxBSHCO 0.3537 0.2577 0.4942 0.761 0.684 0.813 
BS10C10XBS11C10 0.2929 0.2092 0.4150 0.725 0.636 0.785 
Days to BSIOCOxBSIOCO 6.8780 5.3302 9.1560 0.911 0.882 0.930 
midsiik BS10C10XBS10C10 4.8002 3.6769 6.4536 0.877 0.837 0.904 
BS11C0XBS11C0 7.5452 5.8610 10.0237 0.918 0.891 0.936 
BS11C10XBS11C10 3.5719 2.6992 4.8560 0.841 0.790 0.876 
BS10COXBS11CO 6.3613 4.9191 8.4840 0.904 0.873 0.925 
BS10C10XBS11C10 3.8730 2.9389 5.2477 0.851 0.804 0.884 
Days to BSIOCOxBSIOCO 3.5144 2.6879 4.7308 0.872 0.831 0.901 
mid- BS10C10XBS10C10 3.1577 2.4040 4.2668 0.860 0.815 0.891 
anthesis BS11C0XBS11C0 6.0625 4.7153 8.0456 0.922 0.897 0.939 
BS11C10XBS11C10 2.4189 1.8159 3.3056 0.825 0.768 0.863 
BS10C0XBS11C0 4.5689 3.5270 6.1025 0.899 0.866 0.921 
BS10C10XBS11C10 2.4800 1.8645 3.3851 0.828 0.773 0.866 
Silk BSIOCOxBSIOCO 1.1776 0.8567 1.6480 0.758 0.679 0.811 
delay, BS10C10XBS10C10 0.3265 0.1769 0.5405 0.464 0.292 0.582 
days BS11C0XBS11C0 0.8295 0.5792 1.1951 0.688 0.587 0.757 
BS11C10XBS11C10 0.6915 0.4690 1.0155 0.647 0.534 0.725 
BS10C0XBS11C0 0.7076 0.4818 1.0364 0.652 0.541 0.729 
BS10C10XBS11C10 0.5109 0.3247 0.7805 0.575 0.439 0.669 
t Approximate 90% confidence interval. 
i Exact 90% confidence interval. 
§ Score wtiere one is lowest and five is highest. 
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Table C3. Estimates of genetic variances and heritabilities with conjBdence interval limits 
for seven traits in six maize populations at Ankeny in 199S. 
Confidence limits ^ Confidence limits^ 
Trait Full-sib population C G LB UB LB UB 
Grain BS10C0XBS10C0 0.2809 0.1809 0.4254 0.589 0.456 0.679 
yield. BSIOCIOxBSIOCIO 0.3306 0.2206 0.4901 0.627 0.507 0.710 
Mg ha'^ BS11C0XBS11C0 0.1678 0.0903 0.2782 0.461 0.287 0.580 
BS11C10XBS11C10 0.3611 02450 0.5298 0.648 0.534 0.725 
BS10C0XBS11C0 0.2661 0.1690 0.4061 0.575 0.439 0.669 
BS10C10x8811 CIO 0.1949 0.1120 0.3134 0.498 0.336 0.609 
Grain BSIOCOxBSIOCO 161.3746 119.3179 235.1042 0.790 0.723 0.837 
moisture. BSIOCIOxBSIOCIO 134.4832 97.8928 202.3229 0.759 0.681 0.812 
gkg'^ BSIICOxBSIICO 337.4443 259.4750 449.7379 0.887 0.851 0.912 
BSIICIOxBSIICIO 156.9165 115.7667 229.6697 0.786 0.717 0.833 
BSIOCOxBSIICO 242.6040 183.9956 334.1251 0.850 0.802 0.883 
BSIOCIOxBSIICIO 129.0235 93.5416 195.6673 0.751 0.671 0.806 
Root BSIOCOxBSIOCO -1.7825 -2.0021 -1.6365 -6.686 -9.162 -4.989 
lodging, BSIOCIOxBSIOCIO -0.6511 -1.0092 -0.1680 -0.466 -0.938 -0.142 
% BSIICOxBSIICO 12.1848 9.2625 16.4922 0.856 0.810 0.888 
BSIICIOxBSIICIO -0.1064 -0.5591 0.5390 -0.055 -0.394 0.178 
BSIOCOxBSIICO 1.4962 0.7380 2.6190 0.422 0.236 0.550 
BSIOCIOxBSIICIO -0.2906 -0.7105 0.2999 -0.165 -0.541 0.092 
Stalk BSIOCOxBSIOCO 40.2351 27.0669 64.8344 0.637 0.520 0.717 
lodging. BSIOCIOxBSIOCIO 20.5243 11.2939 40.0484 0.472 0.302 0.589 
% BSIICOxBSIICO 34.6760 22.6248 57.8440 0.602 0.474 0.690 
BSIICIOxBSIICIO 10.4785 3.2149 27.4159 0.314 0.093 0.465 
BSIOCOxBSIICO 33.6192 21.7799 56.5151 0.594 0.464 0.684 
BSIOCIOxBSIICIO 6^9609 0.3732 22.9925 0.233 -0.014 0.402 
Dropped BSIOCOxBSIOCO 0.0933 -0.2932 0.6410 0.055 -0.249 0.264 
ears. BSIOCIOxBSIOCIO -0.1065 -0.4565 0.3815 -0.071 -0.416 0.165 
% BSIICOxBSIICO 0.7920 0.2727 1.5484 0.331 0.115 0.478 
BSIICIOxBSIICIO -0.1155 -0.4639 0.3698 -0.078 -0.425 0.160 
BSIOCOxBSIICO 1.1649 0.5729 2.0327 0.421 0.234 0.549 
BSIOCIOxBSIICIO -0.4583 -0.7469 -0.0754 -0.400 -0.851 -0.091 
Plant BSIOCOxBSIOCO 0.3969 0.2982 0.5417 0.827 0.772 0.865 
height BSIOCIOxBSIOCIO 0.3813 0.2859 0.5215 0.822 0.764 0.861 
score. BSIICOxBSIICO 0.3977 0.2989 0.5428 0.828 0.772 0.866 
(1-5)® BSIICIOxBSIICIO 0.2872 0.2109 0.3989 0.776 0.704 0.826 
BSIOCOxBSIICO 0.3927 0.2949 0.5363 0.826 0.770 0.864 
BSIOCIOxBSIICIO 0.3636 0.2717 0.4984 0.814 0.755 0.855 
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Table C3. (continued) 
Confidence limits ^ Confidence limits'^ 
Trait Full-sib population /r 2 G LB UB P LB UB 
Ear BS10C0 X BS10C0 0.3524 02576 0.4913 0.767 0.691 0.818 
height BS10C10XBS10C10 0.2883 0.2064 0.4078 0.729 0.641 0.789 
score, BS11C0XBS11C0 0.4777 0.3574 0.6544 0.817 0.758 0.857 
(1-5)^ BS11C10XBS11C10 0.2102 0.1442 0.3062 0.662 0.553 0.737 
BS10C0XBS11C0 0.2963 0.2129 0.4183 0.734 0.649 0.793 
BS10C10XBS11C10 0.3208 0.2323 0.4501 0.749 0.669 0.805 
t Approximate 90% confidence interval. 
t Exact 90% confidence interval. 
§ Score where one is lowest and five is highest. 
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Table C4. Estimates of genetic variances and heritabilities with confidence interval limits 
for seven traits in six maize populations at Ankeny in 1996. 
Confidence limits ^ Confidence limits^ 
Trait Full-sib population <T G LB UB LB UB 
Grain BS10C0XBS10C0 0.3389 0.2177 0.5141 0.586 0.453 0.678 
yield. BS10C10xBS10C10 0.2447 0.1423 0.3914 0.506 0.346 0.615 
Mg ha'^ BS11C0XBS11C0 0.1734 0.0851 0.2987 0.420 0.233 0.548 
BS11C10XBS11C10 0.2746 0.1663 0.4304 0.534 0.384 0.637 
BS10C0XBS11C0 0.2488 0.1456 0.3968 0.510 0.352 0.618 
BS10C10xBS11C10 0.3068 0.1920 0.4723 0.562 0.421 0.659 
Grain BS10C0 X BS10C0 598.8710 449.5273 896.2936 0.824 0.768 0.863 
moisture. BS10C10XBS10C10 464.6710 342.6507 754.7149 0.785 0.715 0.832 
gkg-^ BS11C0XBS11C0 1209.1608 935.2290 1540.1384 0.905 0.874 0.926 
BS11C10XBS11C10 496.1433 367.7201 787.9176 0.796 0.730 0.841 
BS10C0XBS11C0 908.4302 695.9303 1222.8730 0.877 0.837 0.904 
BS10C10XBS11C10 379.7244 274.9638 665.0977 0.749 0.668 0.804 
Root BS10C0XBS10C0 -0.8260 -1.5923 0.3467 -0.263 -0.670 0.016 
lodging. BS10C10xBS10C10 -1.4400 -2.1036 -0.4479 -0.570 -1.076 -0.224 
% BS11C0XBS11C0 35.9630 27.7791 47.9602 0.901 0.869 0.923 
BS11C10XBS11C10 3.9354 2.2630 6.5091 0.498 0.336 0.609 
BS10COXBS11CO 14.2728 10.5142 19.8881 0.783 0.713 0.831 
BS10C10XBS11C10 -2.7631 -3.2441 -2.1604 -2.299 -3.361 -1.570 
Stalk BS10C0 X BS10C0 95.9848 70.3194 139.5321 0.771 0.698 0.822 
lodging. BS10C10xBS10C10 8.4667 0.3239 30.4163 0.229 -0.019 0.399 
% BS11C0XBS11C0 60.3510 41.9084 95.1045 0.680 0.576 0.750 
BS11C10XBS11C10 16.2500 6.6055 40.1203 0.363 0.158 0.504 
BS10C0XBS11C0 67.1911 47.3658 103.6326 0.702 0.607 0.768 
BS10C10XBS11C10 11.3831 2.6814 34.0524 0.286 
-
0.056 0.443 
Dropped BS10C0XBS10C0 -0.0691 -0.1271 0.0036 -0.292 -0.709 -0.007 
ears. BS10C10xBS10C10 -0.0740 -0.1312 -0.0028 -0.320 -0.745 -0.029 
% BS11C0XBS11C0 0.5978 0.4100 0.8714 0.662 0.553 0.737 
BS11C10xBS11C10 -0.1985 -0.2371 -0.1649 -1.859 -2.781 -1.228 
BS10C0XBS11C0 0.2004 0.0918 0.3542 0.396 0.202 0.530 
BS10C10xBS11C10 -0.1536 -0.1981 -0.1064 -1.012 -1.660 -0.568 
Plant BSIOCOxBSIOCO 0.3828 0.2833 0.5286 0.793 0.726 0.839 
height BS10C10xBS10C10 0.3186 0.2322 0.4450 0.761 0.684 0.814 
score. BS11C0XBS11C0 0.4183 0.3116 0.5749 0.807 0.745 0.850 
(1-5)S BS11C10xBS11C10 0.3003 0.2176 0.4212 0.750 0.670 0.805 
BS10COXBS11CO 0.3761 0.2780 0.5199 0.790 0.722 0.836 
BS10C10xBS11C10 0.3089 0.2244 0.4324 0.755 0.677 0.809 
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Table C4. (continued) 
Confidence limits ^ Confidence limits^ 
Trait Full-sib population C G LB UB LB UB 
Ear BS10C0 X BS10C0 0.3075 02211 0.4338 0.736 0.650 0.794 
height BS10C10XBS10C10 0.2445 0.1708 0.3517 0.689 0.588 0.757 
score, BS11C0xBS11C0 0.4028 0.2970 0.5579 0.785 0.715 0.832 
(1-5)® BS11C10XBS11C10 0.2664 0.1883 0.3803 0.707 0.612 0.771 
BS10C0XBS11C0 0.2242 0.1546 0.3253 0.670 0.563 0.743 
BS10C10xBS11C10 0.2523 0.1770 0.3619 0.695 0.597 0.763 
t Approximate 90% confidence interval. 
t Exact 90% confidence interval. 
§ Score where one is lowest and five is highest. 
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APPENDIX D. INDIVIDUAL ENVIRONMENT PHENOTYPIC AND GENETIC 
CORRELATIONS AMONG 10 TRAITS IN SIX MAIZE POPULATIONS 
Table Dl. Phenotypic (above diagonal) and genetic (below diagonal) correlations among 10 traits based on iull-sib progeny 
means in six maize populations for Ames in 1995. 
Plant Ear Days to 
Grain Grain Root Stalk Dropped height height mid- midsilk Silk 
Trait Full-sib population yield moisture lodging lodging ears score score anthesis emergence delay 
Grain yield. BSIOCOxBSIOCO -0.07 0.16 -0.38** -0.19 0.32** 0.06 -0.12 -0.18 -0.19 
Mg ha'^ BS10C10XBS10C10 0.00 0.04 -0.05 0.08 0.48** 0.26* -0.10 -0.05 0.12 
BS11C0XBS11C0 -0.13 -0.09 -0.29** -0.10 0.11 0.05 -0.14 -0.13 -0.04 
BSIICIOxBSIICIO -0.06 0.11 -0.11 0.05 0.26* 0.24* -0.22* -0.17 0.01 
BS10C0xBS11C0 -0.08 0.12 -0.33** 0.04 0.28* 0.23* -0.04 -0.04 -0.01 
BS10C10XBS11C10 -0.01 0.07 -0.18 0.24* 0.47** 0.27* -0.05 -0.05 0.00 
Grain 
moisture, 
gi^g" 
BSIOCOxBSIOCO -0.08 -0.11 0.02 0.20 0.28* 0.22* 0.46** 0.49** 0.30** 
BSIOCIOxBSIOCIO 0.03 0.09 0.14 -0.11 0.10 0.20 0.41** 0.41** 0.08 
BSIICOxBSIICO -0.15 0.06 0.12 0.02 0.38** 0.33** 0.50** 0.49** 0.20 
BSIICIOxBSIICIO -0.06 0.03 -0.25* -0.03 0.23* 0.13 0.36** 0.45** 0.36** 
BSIOCOxBSHCO -0.08 0.11 0.04 0.03 0.33** 0.29** 0.53** 0.52** 0.14 
BSIOCIOxBSIICIO 0.01 -0.01 -0.07 -0.01 0.12 0.07 0.46** 0.48** 0.13 
Root 
lodging, 
BSIOCOxBSIOCO • t 0.03 -0.08 0.16 0.14 -0.07 -0.07 -0.05 
BSIOCIOxBSIOCIO • i 0.11 0.06 0.10 0.05 0.08 0.02 -0.15 
BSIICOxBSIICO -0.11 0.13 -0.10 0.06 0.10 0.11 0.00 -0.02 -0.03 
BSIICIOxBSIICIO • • -0.08 0.05 0.21 0.19 0.06 0.08 0.07 
BSIOCOxBSIICO 0.19 0.31** -0.11 0.07 0.19 0.23* 0.11 0.10 0.01 
BS10C10XBS11C10 0.17 -0.02 -0.05 0.05 0.16 0.02 0.06 0.06 0.01 
Stalk BS10C0 X BSIOCO -0.45** 0.04 t 0.02 0.11 0.39** 0.19 0.17 O.OS 
lodging, BSIOCIOxBSIOCIO 0.14 0.56** 0.27* 0.01 0.17 0.04 0.06 0.06 
% BSIICOxBSIICO -0.34** 0.16 -0.12 -0.15 -0.08 0.08 -0.02 -0.09 -0.20 
BSIICIOxBSIICIO -0.10 -0.64** • 0.00 0.09 0.30** 0.05 -0.03 -0.14 
BSIOCOxBSIICO -0.41** 0.06 -0.18 -0.14 0.03 0.13 0.06 0.09 0.08 
BSIOCIOxBSIICIO -0.27* -0.15 -0.24* -0.02 0.08 0.24* 0.03 -0.08 -0.22* 
Table Dl. (continued) 
Grain Grain Root Stalk 
Trail Fu)l-slb population yield moisture lodging lodging 
Dropped BS10C0XBS10C0 -o.3r* 0.36** i 0.10 
ears, BSIOCIOxBSIOCIO 0.33** -0.34** t 2.99 
% BSIICOxBSIICO -0.15 0.03 0.09 -0.22* 
BS11C10XBS11C10 • • t • 
BSIOCOxBSHCO • • t t 
BSIOCIOxBSIICIO t • t t 
Plant BS10C0XBS10C0 0.40** 0.35** t 0.10 
height BSIOCIOxBSIOCIO 0.65** 0.12 t -0.22* 
score, BSIICOxBSIICO 0.13 0.46** 0,12 -0.18 
(1-5)^ BS11C10XBS11C10 0.33** 0.31** t 0.04 
BSIOCOxBSIICO 0.37** 0.42** 0.29** -0.02 
BS10C10XBS11C10 0.62** 0.15 0.36** 0.02 
Ear BSIOCOxBSIOCO 0.06 0.28* t 0.50** 
height BSIOCIOxBSIOCIO 0.36** 0.26* t 0.55** 
score, BS11C0XBS11C0 0.06 0.38** 0.12 0.08 
BS11C10XBS11C10 0.33** 0.16 t 0.75** 
BS10C0XBS11C0 0.31** 0.36** 0.33** 0.15 
BS10C10XBS11C10 0.36** 0.08 -0.03 0.51** 
Days to BSIOCOxBSIOCO -0.12 0.57** t 0.24* 
mld- BS10C10XBS10C10 -0.10 0.50** t 0.21 
anthesis BSIICOxBSIICO -0.15 0.55** 0.00 -0.01 
BS11C10XBS11C10 -0.24* 0.47** t 0.16 
BSIOCOxBSIICO -0.02 0.62** 0.16 0.09 
BS10C10XBS11C10 -0.03 0.56** 0.14 0.11 
Plant Ear Days to 
Dropped height height mid- midsiilc Silic 
ears score score anthesis emergence delay 
0.03 0.12 0.12 0.13 0.09 
0.10 0.18 -0.08 -0.06 0.05 
0.12 0.07 -0.18 -0.17 -0.03 
0.09 0.19 0.08 0.06 -0.02 
0.03 0.04 0.09 0.10 0.04 
0.35** 0.29** 0.12 0.08 -0.04 
0.02 0.75** 0.57** 0.55** 0,24* 
0.22* 0.75** 0.32** 0.37** 0.21 
0.22* 0.75** 0.62** 0.65** 0.33** 
• 0.75** 0.41** 0.44** 0.23* 
0.72** 0.55** 0.50** 0.06 
t 0.69** 0.34** 0.34** 0.08 
0.16 0.88** 0.60** 0.56** 0.21 
0.42** 0.92** 0.48** 0.51** 0.20 
0.09 0.90** 0.61** 0.62** 0.28* 
• 0.92** 0.35** 0.38** 0.21 
0.88** 0.58** 0.55** 0.12 
t 0.85** 0.39** 0.37** 0.04 
0.22* 0.69** 0.75** 0.91** 0.32*^ 
-0.21 0.39** 0.60** 0.93** 0.04 
-0.34** 0.76** 0.70** 0.93** 0.22* 
• 0.52** 0.45** 0,90** 0.21 
t 0.69** 0.71** 0.90** 0.09 
0.42** 0.49** 0,86** -0.05 
Table Dl. (continued) 
Plant Ear Days to 
Grain Grain Root Stalk Dropped height height mid- midsilk Silk 
Trait Full-sib population yield moisture lodging lodging ears score score anthesis emergence delay 
Days to BS10C0XBS10C0 -0.20 0.58** • 0.21 0.23* 0.64** 0.68** 0.96** 0.67** 
midsilk BS10C10XBS10C10 -0.04 0.48** t 0.30** -0.15 0.44** 0.65** 0.97** 0.40** 
emergence BSIICOxBSIICO -0.14 0.54** -0.02 -0.10 -0.31** 0.78** 0.72** 0.95** 0.57** 
BS11C10XBS11C10 -0.19 0.57** • -0.01 t 0.52** 0.48** 0.95** 0.62** 
BS10C0XBS11C0 -0.03 0.60** 0.13 0.13 i 0.61** 0.67** 0.93** 0.52** 
BS10C10XBS11C10 -0.03 0.57** 0.12 -0.13 t 0.41** 0.47** 0.89** 0.47** 
SilK BS10C0 X BS10C0 -0.29** 0.42** t 0.08 0.18 0.31** 0.32** 0.55** 0.77** 
delay, BS10C10 X BS10C10 0.23* 0.12 t 0.43** 0.18 0.33** 0.40** 0.21 0.44** 
days BSIICOxBSIICO -0.06 0.24* -0.04 -0.27* -0.07 0.42** 0.38** 0.33** 0.61 ** 
BS11C10XBS11C10 0.01 0.55** • -0.38** t 0.32** 0.37** 0.46** 0.71** 
BS10C0XBS11C0 -0.01 0.18 0.00 0.13 i 0.05 0.18 0.19 0.55** 
BSIOCIOxBSIICIO -0.01 0.16 -0.02 -0.50** t 0.08 0.07 0.03 0.47** 
*,** Significant at the 0.05 and 0.01 probability levels, respectively. 
t Score where one is lowest and five is highest. 
t Genotypic correlation not calculated due to negative genotypic variance estimate. 
Table D2. Phenotypic (above diagonal) and genetic (below diagonal) correlations among 10 traits based on flill-sib progeny 
means in six maize populations for Ames in 1996. 
Plant Ear Days to 
Grain Grain Root Stalls Dropped height height mid- midsilk Silk 
Trait FuD-slb population yield moisture lodging lodging ears score score anthesis emerflenoe delay 
BS10C0 X BS10C0 -0.09 0.04 -0.04 -0.07 0.36** 0.33** -0.04 -0.04 -0.02 
BS10C10XBS10C10 •0.12 0.09 0.12 0.14 0.21 0.16 -0.16 -0.19 -0.17 
BSIICOxBSIICO -0.11 -0.17 -0.15 -0.10 -0.08 -0.14 -0.25* -0.24* -0.02 
BS11C10XBS11C10 -0.04 0.23* 0.15 -0.08 0.20 0.17 -0.19 -0.16 0.00 
BSIOCOxBSIICO -0.16 0.00 -0.13 0.05 0.18 0.16 -0.06 -0.06 -0.02 
BS10C10XBS11C10 0.03 0.22* 0.20 -0.15 0.45** 0.34** 0.09 0.15 0.18 
Grain 
moisture, 
9 kg' 
BSIOCOxBSiOCO -0.06 0.27* -0.09 0.05 0.39** 0.23* 0.67** 0.68** 0.44** 
BSIOCIOxBSIOCIO -0.10 •0.06 0.24* -0.23* 0.21 0.27* 0.56** 0.55** 0.26* 
BSIICOxBSIICO -0.09 0.05 -0.12 0.10 0.49** 0.50** 0.61** 0.61** 0.15 
BS11C10XBS11C10 0.00 0.15 -0.11 0.06 0.21 0.13 0.40** 0.49** 0.30** 
BSIOCOxBSIICO -0.17 0.20 0.08 0.00 0.32** 0.34** 0.61** 0.65** 0.34** 
BSIOCIOxBSIICIO 0.12 -0.01 -0.03 0.04 0.19 0.17 0.55** 0.59** 0.33** 
VO U) 
Root BSIOCOxBSiOCO • t 0.10 -0.12 0.29** 0.26* 0.24* 0.23* 0.11 
lodging, BSIOCIOxBSIOCIO 0.22* -0.10 -0.05 0.01 -0.05 -0.09 -0.25* -0.19 0.05 
% BSIICOxBSIICO -0.20 0.07 0.15 0.01 0.16 0.09 -0.01 0.03 0.11 
BS11C10XBS11C10 t -0.11 0.25* 0.12 0.09 -0.05 0.08 0.24* 
BSIOCOxBSIICO 0.01 0.28* 0.18 -0.09 0.31** 0.21 0.17 0.15 0.00 
BSIOCIOxBSIICIO • • 0.01 -0.05 0.15 0.07 -0.04 -0.04 -0.02 
Stalk BSIOCOxBSiOCO 0.05 -0.15 t -0.05 0.31** 0.42** 0.21 0.11 -0.09 
lodging. BSIOCIOxBSIOCIO 0.25* 0.36** -0.06 0.05 0.08 0.19 0.16 0.13 0.01 
% BSIICOxBSIICO -0.19 -0.20 0.29** -0.22* 0.12 0.20 0.07 0.02 -0.13 
BS11C10XBS11C10 t t t -0.01 0.25* 0.30** 0.24* 0.14 -0.12 
881000x881100 -0,15 0.18 0.43** -0.04 0.20 0.18 0.26* 0.16 -0.16 
BSIOCIOxBSIICIO t • * -0.03 0.18 0.32** 0.19 0.00 0.10 
Table D2. (continued) 
Grain Grain Root Staii( 
Trait Full-sib population yield moisture lodging lodging 
Dropped BSIOCOxBSIOCO -0.05 0.09 + -0.09 
ears, BSIOCIOxBSIOCIO t t t 
% BS11C0XBS11C0 -0.12 0.26* -0.03 -0.68** 
BSIICIOxBSIICIO t t t t 
BSIOCOxBSIICO 0.13 0.02 -0.16 -0.08 
BS10C10XBS11C10 • • • 
Plant BSIOCOxBSIOCO 0.46** 0.48** t 0.57** 
height BSIOCIOxBSIOCIO 0.26* 0.27* -0.10 0.09 
score, BS11C0XBS11C0 -0.12 0.62** 0.20 0.18 
(1-5)t BSIICIOxBSIICIO 0.24* 0.28* • t 
BSIOCOxBSIICO 0.24* 0.40** 0.42** 0.35** 
BSIOCIOxBSIICIO 0.58** 0.28* t • 
Ear BSIOCOxBSIOCO 0.44** 0.30** 0.80** 
height BSIOCIOxBSIOCIO 0.22* 0.39** -0.28* 0.25* 
score, BS11C0xBS11C0 -0.19 0.64** 0.09 0.32** 
(1-5)^ BSIICIOxBSIICIO 0.22* 0.19 t t 
BSIOCOxBSIICO 0.22* 0.44** 0.26* 0.30** 
BSIOCIOxBSIICIO 0.46** 0.25* t t 
Days to BSIOCOxBSIOCO 0.03 0.76** 0.39** 
mid- BSIOCIOxBSIOCIO -0.13 0.63** -0.46** 0.21 
anthesis BSIICOxBSIICO -0.26* 0.68** -0.01 0.12 
BSIICIOxBSIICIO -0.17 0.46** t • 
BSIOCOxBSIICO 0.00 0.68** 0.23* 0.47-
BSIOCIOxBSIICIO 0.20 0.67** • 
Plant Ear Pays to 
Dropped height height mid- midsiilc Silk 
ears score score anthesis emergence delay 
0.13 
0.25* 
0.02 
-0.13 
0.03 
0.22* 
0.07 
0.19 
0.03 
-0.11 
0.05 
0.25* 
0.10 
0.03 
0.07 
-0.16 
-0.06 
0.25* 
0.18 
0.07 
0.09 
-0.08 
-0.05 
0.19 
0.24* 
0.13 
0.07 
0.09 
0.01 
-0.02 
0.19 0.86** 0.63** 0.58- 0.28* 
• 0.72** 0.58** 0.58- 0.29-
0.09 0.79** 0.63** 0.66- 0.26* 
t 0.79** 0.43** 0.48- 0.25* 
0.05 0.84** 0.58** 0.54- 0.12 
• 0.78** 0.52** 0.50- 0.18 
0.12 0.95** 0.51** 0.44- 0.14 
• 0.83** 0.47** 0.49- 0.27* 
0.12 0.89** 0.67** 0.69- 0.24* 
t 0.93** 0.44** 0.43- 0.11 
0.09 0.96** 0.65** 0.63- 0.21 
• 0.90** 0.59- 0.56- 0.18 
0.14 0.71** 0.60** 0.91- 0.39-
t 0.69** 0.60** 0.94- 0.34-
0,16 0.73** 0.77** 0.92- 0.08 
t 0.52** 0.56** 0.87- 0.07 
-0.07 0.68** 0.76** 0.92- 0.19 
0.63** 0.74** 0.90- 0.20 
Table D2. (continued) 
Plant Ear Days to 
Grain Grain Root Stalk Dropped height height mid- midsiik Silk 
Trait Full-sib population yield moisture lodging lodging ears score score anthesis emergence delay 
Days to BSIOCOxBSiOCO 0.02 0.77** 0.19 0.25* 0.65** 0.51** 0.94** 0.74** 
midsiik BSIOCIOxBSIOCIO -0.18 0.61** -0.32** 0.16 • 0.67** 0.61** 0.98** 0.64** 
emergence BSilCOxBSiiCO -0.24* 0.67** 0.04 0.00 0.21 0.77** 0.79** 0.94** 0.45** 
BSiiCiOxBSiicio -0.13 0.56** t t • 0.57** 0.54** 0.90** 0.56** 
BS10C0XBS11C0 0.00 0.72** 0.20 0.26* -O.OS 0.62** 0.75** 0.9S** 0.55** 
BS10C10XBS11C10 0.27* 0.72** t t t 0.59** 0.69** 0.94** 0.61** 
Silk BSIOCOxBSiOCO -0.01 0.55** t -0.22* 0.37** 0.33** 0.18 0.54** 0.80** 
delay, BSiOCIOxBSIOCiO -0.26* 0.38** 0.19 -0.02 t 0.43** 0.49** 0.65** 0.79** 
days BS11C0XBS11C0 -0.01 0.17 0.15 -0.31** 0.20 0.33** 0.32** 0.15 0.46** 
BS11C10XBS11C10 0.03 0.41** t t t 0.32** 0.17 0.18 0.59** 
BSIOCOxBSHCO 0.00 0.44** 0.01 -0.41** 0.03 0.14 0.30** 0.30** 0.59** 
BS10C10XBS11C10 0.31** 0.49** t t t 0.23* 0.27* 0.39** 0.68** 
Significant at the O.OS and 0.01 probability levels, respectively. 
t Score where one is lowest and five is highest. 
t Genotypic correlation not calculated due to negative genotypic variance estimate. 
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Table D3. Phenotypic (above diagonal) and genetic (below diagonal) correlations among seven 
traits based on full-sib progeny means in six maize populations for Ankeny in 199S. 
Plant Ear 
Grain Grain Root Stalk Dropped height height 
Trait Full-sib population yield moisture lodging lodging ears score score 
Grain yield. BSIOCOxBSIOCO -0.09 0.14 -0.18 0.04 0.32- 0.30-
Mg ha' BS10C10XBS10C10 0.30- 0.30- -0.19 -0.12 0.23* 0.16 
BS11C0XBS11C0 -0.03 -0.22* -0.14 -0.11 -0.06 -0.13 
BS11C10XBS11C10 0.08 0.15 -0.31- -0.10 0.22* 0.19 
BS10C0XBS11C0 0.06 0.08 -0.30- -0.26* 0.10 -0.01 
BS10C10XBS11C10 0.07 0.21 -0.03 0.07 0.29- 0.14 
Grain BSIOCOxBSIOCO -0.13 0.03 -0.19 0.31- 0.24* 0.12 
moisture, BS10C10XBS10C10 0.43~ -0.02 0.22* -0.21 0.21 0.29-
gkg" BS11C0XBS11C0 -0.05 -0.04 -0.04 0.09 0.40- 0.45-
BS11C10XBS11C10 0.11 0.04 -0.01 -0.05 0.15 0.24* 
BS10C0XBS11C0 0.08 0.09 0.04 -0.16 0.28* 0.15 
BS10C10XBS11C10 0.11 0.00 0.06 0.23* 0.15 0.14 
Root BSIOCOxBSIOCO t t -0.14 0.28* 0.20 0.21 
lodging. BS10C10XBS10C10 t t -0.08 0.06 -0.05 -0.07 
% BS11C0XBS11C0 -0.35- -0.04 -0.19 0.05 0.15 0.06 
BS11C10XBS11C10 t t -0.06 0.09 0.18 0.25* 
BS10C0XBS11C0 0.18 0.17 -0.07 0.25* 0.21 0.08 
BS10C10XBS11C10 t 0.07 0.14 0.30- 0.23* 
Stalk BSIOCOxBSIOCO -0.22* -0.25* t 0.01 0.04 0.23* 
lodging. BS10C10XBS10C10 -0.25* 0.42- t 0.05 0.26* 0.34-
% BS11C0XBS11C0 -0.16 -0.04 -0.23* -0.03 -0.04 0.23* 
BS11C10xBS11C10 -0.58** 0.04 t 0.18 0.14 0.14 
BS10C0XBS11C0 -0.43** 0.07 -0.06 -0.03 0.24* 0.42-
BS10C10XBS11C10 0.10 0.21 t 0.04 0.19 0.36-
Dropped BSIOCOxBSIOCO 0.74** 1.48 t 0.16 0.35- 0.30-
ears. BS10C10xBS10C10 t t t t 0.25- 0.20 
% BS11C0XBS11C0 -0.07 0.17 0.10 -0.03 0.14 0.19 
BS11C10XBS11C10 t t 0.10 0.13 
BS10C0XBS11C0 -0.38- -0.26* 0.62- -0.03 0.26* 0.27* 
BS10C10XBS11C10 t t t t 0.23* 0.28* 
Plant BSIOCOxBSIOCO 0.42** 0.30- t 0.04 1.64 0.79-
height BS10C10xBS10C10 0.29** 0.27* t 0.40- t 0.81-
score, BS11C0XBS11C0 -0.14 0.46- 0.18 -0.07 0.26* 0.77-
(1-5)^ BS11C10XBS11C10 0.27* 0.19 t 0.25* * 0.74-
BS10C0XBS11C0 0.12 0.33- 0.38- 0.34- 0.43- 0.73-
BS10C10XBS11C10 0.41** 0.19 t 0.42- t 0.75-
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Table D3. (continued) 
Plant Ear 
Grain Grain Root Stalk Dropped height height 
Trait Full-sib population yield moisture lodging lodging ears score score 
Ear BS10C0 X BS10C0 0.41- 0.17 t 0.29- 1.39 0.93-
height BS10C10XBS10C10 0.20 0.41- t 0.52- t 0.97-
score, BS11C0XBS11C0 -0.25* 0.54- 0.08 0.29- 0.34- 0.87-
(1-5)^ BS11C10xBS11C10 0.25* 0.35- t 0.20 t 0.94-
BS10C0xBS11C0 -0.05 0.20 0.17 0.58- 0.47- 0.87-
BS10C10XBS11C10 0.20 0.19 t 0.77- 0.89-
*,** Significant at the 0.05 and 0.01 probability levels, respectively. 
t Score wtiere one is lowest and five is highest 
t Genotypic correlation not calculated due to negative genotypic variance estimate. 
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Table D4. Phenotypic (above diagonal) and genetic (below diagonal) correlations among seven 
traits based on fiill-sib progeny means in six maize populations for Ankeny in 1996. 
Plant Ear 
Grain Grain Root Stalk Dropped height height 
Trait Full-sib population yield moisture lodging lodging ears score score 
Grain yield, BS10CO X BS10C0 0.04 0.13 -0.23* -0.06 0.28* 0.25* 
Mg ha' BS10C10XBS10C10 0.24* 0.17 0.00 -0.01 0.36** 0.23* 
BS11C0XBS11C0 -0.22* -0.09 -0.12 0.12 0.05 -0.10 
BS11C10XBS11C10 0.09 0.07 -0.08 0.08 0.28* 0.20 
BS10COXBS11CO -0.03 0.11 -0.02 -0.22* 0.18 0.14 
BS10C10XBS11C10 -0.14 0.11 0.03 -0.24* 0.23* 0.22* 
Grain BS10C0 X BS10C0 0.14 0.42- 0.08 -0.03 0.49** 0.48** 
moisture, BS10C10XBS10C10 0.49- 0.15 0.12 -0.10 0.34** 0.28* 
gkg' BS11C0XBS11C0 -0.27* 0.24* 0.32** 0.01 0.48** 0.57** 
BS11C10XBS11C10 0.24* 0.06 -0.11 0.01 0.20 0.16 
BS10COXBS11CO 0.04 0.38** 0.08 0.10 0.41** 0.36** 
BS10C10XBS11C10 -0.1 0.05 0.10 0.04 0.10 0.10 
Root BS10COxBS1OCO t 0.01 -0.05 0.35** 0.33** 
lodging, BS10C10XBS10C10 t t 0.09 -0.07 0.15 0.07 
% BS11C0XBS11C0 -0.15 0.26* 0.16 -0.10 0.36** 0.42** 
BS11C10XBS11C10 0.15 0.08 0.13 0.16 0.23* 0.30** 
BSIOCOxBSIICO 0.17 0.45** 0.02 -0.08 0.39** 0.32** 
BS10C10xBS11C10 t t 0.18 0.01 0.13 0.27* 
Stalk BS10COXBS1OCO -0.30** 0.08 t -0.02 0.16 0.32** 
lodging, BS10C10XBS10C10 0.20 0.24* t -0.05 0.19 0.37** 
% BS11C0xBS11C0 -0.15 0.40** 0.20 -0.20 0.22* 0.35** 
BS11C10XBS11C10 -0.05 -0.23* 0.29** 0.06 0.32** 0.46** 
BS10COXBS11CO 0.04 0.09 0.03 0.03 0.30** 0.35** 
BS10C10XBS11C10 0.22* 0.18 t 0.23* 0.17 0.34** 
Dropped BS10COxBS1OCO t t t t 0.05 0.13 
ears, BS10C10XBS10C10 t • t t 0.04 -0.05 
% BS11C0XBS11C0 0.27** 0.01 -0.14 -0.30** 0.25* 0.15 
BS11C10xBS11C10 t t t t -0.03 0.03 
BS10COXBS11CO -0.42** 0.18 -0.17 0.07 0.06 0.04 
BS10C10XBS11C10 t t t t 0.04 0.13 
Plant BS10C0XBS10C0 0.34** 0.63** t 0.18 t 0.83** 
height BS10C10XBS10C10 0.50** 0.46** t 0.37** t 0.82** 
score. BS11C0XBS11C0 0.00 0.57** 0.40** 0.27* 0.34** 0.84** 
(1-5)^ BS11C10XBS11C10 0.36** 0.28* 0.31** 0.54** t 0.79** 
BS10C0xBS11C0 0.21 0.50** 0.47** 0.37** 0.11 0.81** 
BS10C10XBS11C10 0.27* 0.16 t 0.29** 0.78** 
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Table D4. (continued) 
Plant Ear 
Grain Grain Root Stalk Dropped height height 
Trait Full-sib population yield moisture lodging lodging ears score score 
Ear BS10C0XBS10C0 0.33- 0.62** t 0.38** t 0.94** 
height BS10C10XBS10C10 0.33*» 0.40** t 0.80** t 0.95** 
score, BS11C0XBS11C0 -0.23* 0.68** 0.49** 0.44** 0.18 0.94** 
(1-5)^ BS11C10XBS11C10 0.26* 0.22* 0.44** 0.80** t 0.91** 
BS10C0XBS11C0 0.18 0.48** 0.40** 0.45** 0.03 0.94** 
BS10C10XBS11C10 0.30** 0.16 t 0.63** t 0.90** 
*,** Significant at the 0.05 and 0.01 probability levels, respectively. 
t Score wtiere one is lowest and five is highest. 
t Genotypic correlation not calculated due to negative genotypic variance estimate. 
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APPENDIX E. INDIVIDUAL ENVIRONMENT ANALYSIS OF VARIANCE 
DEGREES OF FREEDOM AND MEAN SQUARES FOR INDIVIDUAL TRAITS 
Table El. Analysis of variance degrees of freedom and mean squares for each individual environment for 
grain yield. 
Mean squares 
Source df 
Ames 
1995 
Ames 
1996 
Ankeny 
1995 
Ankeny 
1996 
Set (S) 9 5.8806 6.0447 2.1783 6.8727 
Replication (R) / S 10 0.6440 2.2423 1.5518 1.7121 
Lines (L) / S 590 2.2314** 2.2343** 1.5042** 1.8358** 
BS10C0KBS10C0/S 90 1.8382** 1.4770** 0.9546** 1.1564** 
BS10C10XBS10C10/S 90 1.3681** 1.5666** 1.0540** 0.9679** 
BSIICOxBSIICO/S 90 1.5965** 1.8297** 0.7284** 0.8254** 
BS11C10XBS11C10/S 90 1.6028** 1.9368** 1.1149** 1.0278** 
BSIOCOxBSilCO/S 90 1.4117** 1.2540** 0.9249** 0.9761** 
BS10C10XBS11C10/S 90 1.5941** 1.6456** 0.7825** 1.0921** 
Among populations (P) / S 50 9.3895** 8.8874** 7.7428** 10.7799** 
Direct vs. indirect selection / S 10 2.9441** 4.4142** 1.3153** 3.1000** 
Population BS10 vs. BS11 / S 10 2.9640** 1.6149** 1.6537** 1.4750** 
BSIOCOvs. BS10C10/S 10 20.1963** 13.5763** 15.9556** 18.9626** 
BS11C0 vs. BS11C10/S 10 14.4284** 19.0511** 10.3784** 17.2432** 
BS1 OxBS11 CO vs. BS1 OxBS11 CI 0 / 8 10 6.4145** 5.7804** 9.4109** 13.1185** 
Pooled error 590 0.4516 0.4727 0.3928 0.4786 
significant at the 0.05 and 0.01 probability levels, respectively. 
Table E2. Analysis of variance degrees of freedom and mean squares for each individual environment for 
grain moisture. 
Mean squares 
Ames Ames Ankeny Ankeny 
Source df 1995 1996 1995 1996 
Set (S) 9 2459.9670 16561.9126 3113.5149 12286.9293 
Replication (R) / S 10 272.5800 1630.7250 72.9108 7342.7533 
Lines (L) / S 590 1319.2514** 1745.3527** 595.7206** 2213.5740** 
BS10C0 X BS10C0 / S 90 750.2483** 1269.0317** 408.3328** 1452.7072** 
BSIOCIOxBSIOCIO/S 90 811.7733** 1256.7917** 354.5500** 1184.3072** 
BS11C0XBS11C0/S 90 1547.7233** 1421.1017** 760.4722** 2673.2867** 
BSIICIOxBSIICIO/S 90 616.4611** 994.4006** 399.4167** 1247.2517** 
BSIOCOxBSIICO/S 90 970.0489** 1487.6267** 570.7917** 2071.8256** 
BS10C10XBS11C10/S 90 800.7094** 805.2089** 343.6306** 1014.4139** 
Among populations (P) / S 50 5672.6307** 7573.6723** 1922.5535** 8761.3467** 
Direct vs. indirect selection / S 10 1226.5646** 1421.2292** 299.8187** 1936.1396** 
Population BS10 vs. BS11 / 8 10 5848.8188** 7822.7025** 4015.9313** 18880.6838** 
BSIOCOvs. BS10C10/S 10 1036.2025** 1746.2800** 699.5025** 3136.5800** 
BS11C0 vs. BS11C10/S 10 13232.1450** 17433.7000** 3386.2150** 13687.8725** 
BS10XBS11C0 vs. BS10xBS11C10 / 8 10 7019.4225** 9444.4500** 1211.3000** 6165.4575** 
Pooled error 590 183.3749 296.3945 85.5837 254.9652 
Significant at the 0.05 and 0.01 probability levels, respectively. 
Table E3. Analysis of variance degrees of freedom and mean squares for each individual environment for 
root lodging. 
Mean squares 
Ames Ames Aniteny Ankeny 
Source df 1995 1996 1995 1996 
Set (S) 9 6.3608 202.8132 12.5062 49.4442 
Replication (R) / S 10 1.3537 121.4483 3.5454 32.5476 
Lines (L) / S 590 4.6931^ 115.0074** 8.1457** 28.6725** 
BSIOCOxBSIOCO/S 90 0.4871 16.1882 0.5332 6.2781 
BS10C10XBS10C10/S 90 0.6602 59.7741** 2.7960 5.0502 
BS11C0XBS11C0/S 90 20.9296** 327.6224** 28.4677** 79.8560** 
BS11C10XBS11C10/S 90 0.4975 37.6973 3.8855 15.8009** 
BS10C0XBS11C0/S 90 3.0471** 118.3247** 7.0906** 36.4757** 
BS10C10XBS11C10/S 90 1.6776* 24.8564 3.5170 2.4039 
Among populations (P) / S SO 6.2396** 305.0535** 12.7974** 75.7783** 
Direct vs. indirect selection / S 10 1.6149 104.8321"* 5,6161 15.4405* 
Population BS10 vs. BS11 / S 10 8.3447** 472.4530** 24.5480** 85.8538** 
BSIOCOvs. BS10C10/S 10 0.6009 15.3638 2.0802 3.3175 
BSIICGvs. BS11C10/S 10 18.4956** 751.8447** 24.1757** 192.4744** 
BS10XBS11C0 vs. BSIOxBSIICIO / S 10 2.1421 180.7737** 7.5666 81.8053** 
Pooled error 590 1.2975 40.2104 4.0982 7.9301 
Significant at the 0.05 and 0.01 probability levels, respectively. 
Table E4. Analysis of variance degrees of freedom and mean squares for each individual environment for 
stalk lodging. 
Mean squares 
Ames Ames Ankeny Ankeny 
Source df 1995 1996 1995 1996 
Set (S) 9 190.0307 588.4655 194.7706 370.1945 
Replication (R) / S 10 87.9671 107.4396 57.3844 143.8408 
Lines (L) / S 590 249.2639** 148.3482** 123.3218** 218.7423** 
BS10C0XBS10C0/S 90 273.4060** 116.7176** 126.3398** 248.8965** 
BS10C10XBS10C10/S 90 66.8894 208.5616** 86.9183** 73.8603* 
BS11C0XBS11C0/S 90 202.6022** 126.8879** 115.2217** 177.6288** 
BS11C10XBS11C10/S 90 74.8493 81.3537 66.8267** 89.4269** 
BS10C0XBS11C0/S 90 185.7826** 120.3566** 113.1081** 191.3090** 
BS10C10XBS11C10/S 90 79.2989* 42.3930 59,7915* 79.6931* 
Among populations (P) / S 50 1352.2228** 497.2219** 432.4259** 1031.6928** 
Direct vs. indirect selection / 8 10 161.9145** 98.7592 107.4343* 155.1541** 
Population BS10 vs. BS11 / S 10 204.5855** 156.4523* 86.5783* 362.2231** 
BS10C0 vs. BS10C10/S 10 3130.6874** 542.3103** 671.2119** 1877.1905** 
BS11C0VS. BS11C10/S 10 1650.4113** 736.6511** 540.8251** 1049.6077** 
BSIOxBSIICO VS. BSIOxBSIICIO/S 10 1613.5151** 951.9368** 756.0801** 1714.2886** 
Pooled error 590 60.6620 81.5919 45.8697 56.9269 
Significant at the 0.05 and 0.01 probability ieveis, respectively. 
Table ES. Analysis of variance degrees of freedom and mean squares for each individual environment for 
dropped ears. 
Mean squares 
Ames Ames Ankeny Ankeny 
Source df 1995 1996 1995 1996 
Set (S) 9 6.7088 1.5106 6.5955 0.6961 
Replication (R) / S 10 4.2991 1.6310 5.4601 1.0571 
Lines (L) / S 590 2.687r 1.5082** 3.8557* 0.7539** 
BSIOCOxBSIOCO/S 90 3.8303** 2.7702** 3.3930 0.4724 
BS10C10XBS10C10/S 90 2.7340 0.3923 2.9934 0.4625 
BSIICOxBSIICO/S 90 3.3206** 1.4541* 4.7903** 1.8061** 
BS11C10xBS11C10/S 90 1.2777 0.3058 2.9754 0.2135 
BSIOCOxBSHCO/S 90 2.2437 3.6010** 5.5361** 1.0112** 
BS10C10XBS11C10/S 90 2.0724 0.2378 2.2898 0.3034 
Among populations (P) / S 50 3.8461** 2.0270** 5.9372** 1.2115** 
Direct vs. indirect selection / S 10 4.6363* 1.2228 3.4417 0.8739 
Population BS10 vs. BS11 / S 10 1.5395 0.7996 7.6565** 0.7605 
BS10C0 VS.BS10C10/S 10 2.3080 2.2685* 3.1501 0.6536 
BS11C0 vs. BS11C10/S 10 5.1699* 2.5369** 8.3257** 2.2427** 
BS10XBS11C0 vs. BSIOxBSIICIO / S 10 5.5767** 3.3070** 7.1120* 1.5269** 
Pooled error 590 2.3061 1.0664 3.2063 0.6105 
Significant at tlie 0.05 and 0.01 probability levels, respectively. 
Table E6. Analysis of variance degrees of freedom and mean squares for each individual environment for 
plant height score. 
Mean squares 
Ames Ames Ankeny Ankeny 
Source df 1995 1996 1995 1996 
Set (S) 9 2.2990 6.6244 8.9149 3.6319 
Replication (R) / S 10 0.3658 1.4700 1.3708 4.1933 
Lines (L) / 8 590 0.7870** 1.2782** 1.0690** 1.1290** 
BS10C0XBS10C0/S 90 0.7622** 1.3506** 0.9594** 0.9656** 
BSIOCIOxBSIOCIO/S 90 0.6967** 0.9678** 0.9283** 0.8372** 
BSIICOxBSIICO/S 90 0.5389** 0.8444** 0.9611** 1.0367** 
BS11C10XBS11C10/S 90 0.6611** 0.8644** 0.7400** 0.8006** 
BSIOCOxBSIICO/S 90 0.5278** 0.9067** 0.9511** 0.9522** 
BS10C10XBS11C10/S 90 0.6006** 0.8572** 0.8928** 0.8178** 
Among populations (P) / S 50 2.4698** 4.6593** 2.8355** 3.5840** 
Direct vs. indirect selection / S 10 1.3392** 2.0604** 1.4500** 2.1325** 
Population BS10 vs. BS11 / S 10 5.4375** 11.8813** 6.8000** 9.0325** 
BS10C0VS. BS10C10/S 10 0.5250** 1.2275** 0.9750** 0.7125** 
BSIICOvs. BS11C10/S 10 2.2500** 4.2600** 2.7600** 3.4075** 
BSIOxBSIICOvs. BS10xBS11C10/S 10 2.7975** 3.8675** 2.1925** 2.6350** 
Pooled error 590 0.1523 0.1869 0.1657 0.2001 
Significant at the 0.05 and 0.01 probabiiity levels, respectively. 
Table E7. Analysis of variance degrees of freedom and mean squares for each individual environment for 
ear height score. 
Mean squares 
Ames Ames Ankeny Ankeny 
Source df 1995 1996 1995 1996 
Set (S) 9 4.0833 9.4286 4.8448 3.1064 
Replication (R) / S 10 0.6017 1.4192 0.8383 3.8025 
Lines (L) / S 590 0.9032** 1.1807** 1.0074** 1.0148** 
BS10C0xBS10C0/S 90 0.7117** 1.0600** 0.9194** 0.8361** 
BS10C10XBS10C10/S 90 0.6122** 0.6650** 0.7911** 0.7100** 
BSIICOxBSHCO/S 90 0.9061** 1.1306** 1.1700** 1.0267** 
BS11C10XBS11C10/S 90 0.6039** 0.7333** 0.6350** 0.7539** 
BS10C0XBS11C0/S 90 0.7156** 0.9300** 0.8072** 0.6694** 
BS10C10XBS11C10/S 90 0.6194** 0.8083** 0.8561** 0.7256** 
Among populations (P) / 8 50 3.1543** 4.3078** 2.5657** 3.4758** 
Direct vs. indirect selection / S 10 0.8554** 1.2742** 1.0483** 0.7767** 
Population BS10 vs. BS11 / S 10 3.8713** 7.8075** 3.6400** 8.4100** 
BSIOCOvs. BS10C10/S 10 0.4475* 1.0225** 0.5425** 0.4275* 
BSHCOvs. BS11C10/S 10 5.5350** 6.2775** 3.2275** 4.7825** 
BS10XBS11C0 vs. BS10XBS11C10/S 10 5.0625** 5.1575** 4.3700** 2.9825** 
Pooled error 590 0.1932 0.2226 0.2146 0.2211 
Significant at ttie 0.05 and 0.01 probabiiity levels, respectively. 
Table E8. Analysis of variance degrees of freedom and mean squares for each individual environment for days from 
planting to mid-anthesis, days from planting to midsilk emergence, and silk delay. 
Mean squares 
Ames 1995 Ames 1996 
Days to Days to Days to Days to 
midsilk mid- Silk midsilk mid- Silk 
Source df emergence anthesis delay emergence anthesis delay 
Set (S) 9 14.5096 10.0059 1.5074 130.2907 84.9745 10.6356 
Replication (R) / S 10 3.7983 5.5050 1.0633 27.9467 27.5025 0.9775 
Lines (L) / S 590 10.2535»* 7.0010** 1.7375** 16.1429** 11.1063** 2.4648** 
BSIOCOxBSIOCO/S 90 7.4139** 4.4989** 1.3539** 15.1078** 8.0567** 3.1089** 
BS10C10xBS10Cia/S 90 6.7111- 5.6378** 0.9078** 10.9522** 7.3433** 1.4067** 
BS11C0XBS11C0/S 90 13.1828** 9.3578** 1.9406** 16.4422** 13.1528** 2.4128** 
BSIICIOxBSIICIO/S 90 5.8150** 3.7489** 1.1806** 8.4956** 5.8656** 2.1367** 
BSIOCOxBSIICO/S 90 9.1650** 6.7306** 1.7878** 14.0744** 10.1656** 2.1689** 
BSIQCIOxBSIICIO/S 90 6.6044** 5.1483** 1.7261** 9.0978** 5.9878** 1.7756** 
Among populations (P) / S 50 32.9857** 19.3917** 4.4880** 56.9800** 40.0252** 5.6682** 
Direct vs. indirect selection / S 10 5.8071** 5.5208** 0.7412 10.7325** 9.5796** 2.3571** 
Population BS10 vs. BS11 / S 10 52.3163** 29.3775** 4.7437** 102.9125** 75.8688** 4.2813** 
BS10C0 vs. BS10C10/S 10 6.9525** 7.1500** 4.1425** 7.8300** 15.4900** 8.4700** 
BS11C0VS. BS11C10/S 10 74.1350** 42.1100** 6.1400** 122.945** 78.5575** 7.2925** 
BSIOxBSIICOvs. BSIOxBSIICIO/S 10 25.7175** 12.8000** 6.6725** 40.4800** 20.6300** 5.9400** 
Pooled error 590 0.8322 0.6728 0.5464 1.3518 1.0279 0.7538 
* — Signiflcant at the 0.05 and 0.01 probability levels, respectively. 
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APPENDIX F. ANALYSIS OF VAIUANCE DEGREES OF FREEDOM 
AND MEAN SQUARES POOLED OVER SETS AND COMBINED 
ACROSS ENVIRONMENTS FOR INDIVIDUAL TRAITS 
Table F1. Analysis of variance degrees of freedom and mean squares pooled over sets and combined across four enviroiunents 
for grain yield, grain moisture, root lodging, stalk lodging, dropped ears, plant height score, and ear height score. 
Mean square 
Plant Ear 
Grain Grain Root Stalk Dropped height height 
Source df yield moisture lodging lodging ears score score 
Environment (E) 3 534.4087 4138250.7340 2946.3178 6380.3162 27.2902 31.9892 10.7358 
Set (S) 9 6.0257 13145.5585 93.3973 136.0086 5.0636 8.9434 4.2515 
Environment (E) x Set (S) 27 4.9835 7092.2551 59.2424 402.4842 3.4825 4.1756 5.7372 
Replication (R) / S 10 1.9902 2857.2352 15.6412 64.0266 3.2996 0.6133 0.3071 
Environment (E) x Replication (R) / S 30 1.3867 2153.9113 47.7513 110.8684 3.0492 2.2622 2.1182 
Lines (L) / S 590 5.4444** 4606.9880** 73.1769** 500.6665** 3.3295** 3.5234** 3.3259** 
BSIOCOxBSIOCO/S 90 3.1196** 2797.1097** 9.3386** 487.2127** 2.6439 3.3781** 2.8018** 
BS10C10XBS10C10/S 90 2.5142** 2606.9778** 26.9446** 178.5454** 2.7331** 2.6994** 2.1140** 
BS11C0XBS11C0/S 90 2.7198** ' 5202.0999** 217.6422** 368.3215** 4.8324** 2.6306** 3.3497** 
BS11C10XBS11C10/S 90 3.0210*^ • 2400.1244** 21.294** 169.3333** 1.7729** 2.3107** 2.0157** 
BS10C0XBS11C0/S 90 2.5148*^ 3629.6737** 71.2887** 348.0663** 4.5040** 2.5975** 2.3531** 
BS10C10XBS11C10/S 90 2.9167" 2120.0154** 11.7777** 146.2673** 1.2880 2.4982** 2.3876** 
Among populations (P) / S 50 33.9931*^ ' 20601.6567** 218.5726** 2851.9215** 7.2939** 12.5698** 12.2064** 
Direct vs. indirect selection / S 10 9.9836*^ 3663.7126** 40.9151 350.8807** 3.9829 6.3664** 3.2711** 
Population BS10 vs. BS11 / 8 10 4.5883*^ • 31913.8378** 344.7596** 436.8252** 3.7492 31.5841** 22.0247** 
BS10C0 vs. BS10C10/S 10 65.8536*-• 3673.9713** 5.0384 5252.2695** 4.1906** 2.4537** 1.2137* 
BS11C0 vs. BS11C10/S 10 57.6783*-' 43681.1456** 571.6519** 3549.5328** 13.1033** 11.8619** 18.6644** 
BS10XBS11C0 vs. BS10XBS11C10 / S 10 31.8616*-' 20075.6162** 130.4980* 4670.0995** 11.4434** 10.5831** 15.8581** 
E X Lines (L) / S 1770 0.7871*- 422.3036** 27.7806** 79.6699** 1.8252 0.2466** 0.2601** 
ExBS10C0xBS10C0/S 270 0.7689- 361.0701** 4.7160 92.7157** 2.6074** 0.2199** 0.2418 
ExBSIOCIOxBSIOCIO/S 270 0.814r 333.4815** 13.7786 85.8947** 1.2830 0.2435** 0.2281 
ExBS11C0xBS11C0/S 270 0.7534*' 400.1613** 79.7445** 84.6731** 2.1796* 0.2502** 0.2945** 
ExBS11C10xBS11C10/S 270 0.8871*' 285.8019** 12.1957 47.7077 0.9998 0.2518** 0.2368 
ExBSIOCOxBSIICO/S 270 0.6840*' 490.2063** 31.2165** 87.4967** 2.6293** 0.2468** 0.2564* 
Table Fl. (continued) 
Mean square 
Plant Ear 
Grain Grain Root Stalk Dropped height height 
Source df yield moisture lodging lodging ears score score 
ExBSIOCIOxBSIICIO/S 270 0.7325** 281.3158** 6.8924 38.3031 1.2051 0.2234** 0.2073 
E X Among populations (P) / S 150 0.9355** 1109.5155** 60.4320** 153.8806** 1.9093 0.3263** 0.4324** 
E X Direct vs. indirect selection / S 30 0.5967 406.6798** 28.8629** 57.4604 2.0639 0.2052 0.2278 
E X Population BS10 vs. BS11 / S 30 1.0398** 1551.4328** 82.1466** 124.3380** 2.3356 0.5224** 0.5680** 
E X BSiOCO vs. BS10C10 / 8 30 0.9457** 981.5313** 5.4413 323.0435** 1.3966 0.3287** 0.4087** 
ExBSIICO vs. BS11C10/S 30 1.1409** 1352.9290** 138.4462** 142.6541** 1.7240 0.2719* 0.3860** 
E X BS1 OxBS11 CO vs. BS1 OxBS11 CI 0 / S 30 0.9542** 1255.0046** 47.2632** 121.9070** 2.0264 0.3031** 0.5715** 
Pooled error 2360 0.4489 205.0796 13.3840 61.2626 1.7974 0.1763 0.2129 
Significant at the 0.05 and 0.01 probability levels, respectively. 
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Table F2. Analysis of variance degrees of freedom and mean squares pooled over 
sets and combined across two environments for days from planting to mid-anthesis, 
days from planting to midsilk emergence, and silk delay. 
Mean square 
Days to Days to 
midsilk mid- Silk 
Source df emergence anthesis delay 
Environment (E) 1 146890.9067 144941.5837 6.5104 
Set (S) 9 92.2196 55.0152 9.0567 
Environment (E) x Set (S) 9 52.5807 39.9652 3.0863 
Replication (R) / S 10 14.775 14.8404 0.8454 
Environment (E) x Replication (R) / S 10 16.97 18.1671 1.1954 
Lines (L) / S 590 24.3738- 16.4954** 3.2430** 
BSIOCOxBSIOCO/S 90 20.8803** 11.4889** 3.6986** 
BS10C10XBS10C10/S 90 16.3** 11.9944** 1.6483** 
BS11C0XBS11C0/S 90 26.9553** 20.2136** 3.0928** 
BS11C10XBS11C10/S 90 12.9742** 8.2633** 2.5525** 
BSIOCOxBSIICO/S 90 20.3492** 14.7992** 2.9867** 
BS10C10xBS11C10/S 90 14.2094** 10.0731** 2.2542** 
Among populations (P) / S 50 86.6073** 56.3477** 9.0484** 
Direct vs. indirect selection / S 10 14.911** 14.3856** 2.3533* 
Population BS10 vs. BS11 / S 10 149.6356** 99.2194** 7.9275** 
BSIOCOvs. BS10C10/S 10 13.2388** 20.5625** 11.5213** 
BS11C0VS. BS11C10/S 10 192.6725** 116.8838** 12.8813** 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 62.5787** 30.6875** 10.5588** 
E X Lines (L) / S 590 2.0227** 1.6118** 0.9593** 
ExBS10COxBS10C0/S 90 1.6414** 1.0667 0.7642 
ExBSIOCIOxBSIOCIO/S 90 1.3633 0.9867 0.6661 
ExBS11C0xBS11C0/S 90 2.6697** 2.2969** 1.2606** 
ExBS11C10xBS11C10/S 90 1.3364 1.3511** 0.7647 
ExBS10C0xBS11C0/S 90 2.8903** 2.0969** 0.9700** 
ExBS10C10xBS11C10/S 90 1.4928* 1.0631 1.2475** 
E X Among populations (P) / S 50 3.3583** 3.0691** 1.1078** 
E X Direct vs. indirect selection / S 10 1.6285 0.7148 0.7450 
E X Population BSiO vs. BS11 / S 10 5.5931** 6.0269** 1.0975 
E X BS10C0 vs. BS10C10 / S 10 1.5437 2.0775** 1.0913 
ExBSHCOvs. BS11C10/S 10 4.4075** 3.7838** 0.5512 
E X BS1 OxBS11 CO vs. BS10xBS11 CI 0 / S 10 3.6188** 2.7425** 2.0537** 
Pooled error 1180 1.0920 0.8504 0.6501 
*,** Significant at the 0.05 and 0.01 probability levels, respectively. 
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APPENDIX G. ANALYSIS OF COVARIANCE DEGREES OF FREEDOM 
AND MEAN CROSS PRODUCTS POOLED OVER SETS AND COMBINED 
ACROSS ENVIRONMENTS AMONG ALL TRAITS 
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Table Gl. Analysis of covariance degrees of freedom and mean cross products 
pooled over sets and combined across four environments for grain yield, 
grain moisture, root lodging, stalk lodging, dropped ears, plant height score, 
and ear height score. 
Mean cross products 
Grain Grain Grain 
yield yield yield 
x X X 
Grain Root Stalk 
Source df moisture lodging lodging 
Environment (E) 3 40841.7959 652.0516 -656.8732 
Set (S) 9 -63.3322 3.1932 1.1789 
Environment QE) x Set (S) 27 -11.8767 9.8152 -23.3380 
Replication (R) / S 10 -33.0295 2.0508 1.6289 
Environment ^ x Replication (R) / S 30 1.9696 2.4598 1.9090 
Lines (L) / S 590 -34.4800 -2.4096 -27.0700 
BS10C0XBS10C0/S 90 -1.3625 0.4987 -8.5697 
BS10C10XBS10C10/S 90 6.1021 2.0907 0.7458 
BS11C0xBS11C0/S 90 -20.0228 -2.8632 -5.3826 
BS11C10XBS11C10/S 90 4.3094 2.0819 -2.2377 
BS10C0XBS11C0/S 90 -1.9957 1.4029 -8.9863 
BS10C10XBS11C10/S 90 -2.1444 2.2718 1.0495 
Among populations (P) / S 50 -379.6589 -38.3025 -277.3409 
Direct vs. indirect selection / S 10 35.2182 -2.5774 -21.5043 
Population BS10 vs. BS11 / S 10 173.2548 26.2217 0.7815 
BSIOCOvs. BS10C10/S 10 91.7377 5.4112 -574.1856 
BS11C0vs.BS11C10/S 10 -1469.5664 -162.3968 -438.5767 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 -728.9390 -58.1715 -353.2196 
E X Lines (L) / S 1770 -1.1188 -0.3172 -1.0732 
ExBS10C0xBS10C0/S 270 -1.7773 0.1063 -2.1497 
E X BS10C10 X BS10C10 / S 270 0.8522 -0.0865 -0.2954 
ExBS11C0xBS11C0/S 270 -1.0718 -1.1843 -1.6027 
ExBS11C10xBS11C10/S 270 -1.1125 0.1853 -0.1815 
ExBSIOCOxBSIICO/S 270 -2.6279 -0.1161 -0.4053 
ExBS10C10xBS11C10/S 270 -0.2675 -0.0816 -0.4473 
E X Among populations (P) / 3 150 -2.3934 -1.6246 -3.5170 
E X Direct vs. indirect selection / S 30 -0.7253 -0.6946 0.0695 
E X Population BS10 vs. BS11 / S 30 -0.4810 -3.4095 -4.8107 
E X BS10C0 vs. BS10C10 / S 30 -1.2109 -0.2627 -9.0305 
ExBSHCOvs. BS11C10/S 30 -15.7442 -3.6391 -1.2768 
E X BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 30 6.1943 -0.1169 -2.5367 
Pooled error 2360 -1.2378 -0.0390 -0.6532 
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Table Gl. (continued) 
Mean cross products 
Grain Grain Grain 
yield yield yield 
x X 
Plant 
X 
Ear 
Dropped height height 
Source df ears score score 
Environment (E) 3 -216.9733 59.0801 -44.9579 
Set(S) 9 1.0488 •0.8919 0.5168 
Environment (E) x Set (S) 27 -0.5303 0.9344 -0.1986 
Replication (R) / S 10 -1.6801 -0.0534 -0.5466 
Environment ^ x Replication (R) / S 30 -0.8514 0.9874 1.0186 
Lines (L)/S 590 -0.7738 0.1911 -0.3456 
BS10C0xBS10C0/S 90 -0.0934 1.3108 0.8517 
BS10C10XBS10C10/S 90 0.1152 0.9638 0.5661 
BS11C0XBS11C0/S 90 -0.1899 -0.1333 -0.3286 
BS11C10XBS11C10/S 90 -0.0560 0.7802 0.5674 
BS10COXBS11CO/S 90 -0.3878 0.5922 0.4806 
BS10C10XBS11C10/S 90 0.4378 1.2477 0.8551 
Among populations (P) / S 50 -8.8178 -6.3161 -9.4637 
Direct vs. indirect selection / S 10 -0.3427 4.7664 2.8264 
Population BS10 vs. BS11 / S 10 0.5050 7.2273 5.9886 
BSIOCOvs. BS10C10/S 10 -6.4044 -2.3499 -4.5442 
BS11C0VS. BS11C10/S 10 -23.7027 -24.4023 -31.0987 
BS1 OxBS11 CO vs. BS10xBS11C10 / S 10 -14.1445 -16.8222 -20.4906 
E x Lines (L) / S 1770 -0.0510 0.0602 0.0362 
ExBS10C0xBS10C0/S 270 -0.1757 0.0619 0.0495 
E X BS10C10 x BS10C10 / S 270 -0.0275 0.1095 0.0575 
ExBS11C0xBS11C0/S 270 -0.0865 0.0443 -0.0075 
ExBS11C10xBS11C10/S 270 -0.0256 0.0650 0.0654 
ExBSIOCOxBSIICO/S 270 -0.0792 0.0382 0.0092 
E X BS10C10 X BS11C10 / S 270 -0.0465 0.0658 0.0385 
E X Among populations (P) / S 150 0.1918 0.0177 0.0450 
E X Direct vs. indirect selection / S 30 -0.1911 0.0871 0.1627 
E X Population BS10 vs. BS11 / S 30 -0.0622 -0.1595 -0.1234 
E X BS1GC0 vs. BS10C10 / S 30 0.2895 0.1467 0.2228 
ExBSHCOvs. BS11C10/S 30 0.7206 -0.1436 -0.1621 
E X BS1 OxBS11 CO vs. BS10xBS11C10 / S 30 0.2020 0.1576 0.1251 
Pooled error 2360 -0.0817 0.0265 0.0169 
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Table Gl. (continued) 
Mean cross products 
Grain Grain Grain 
moisture moisture moisture 
X X X 
Root Stalk Dropped 
Source df lodging lodging ears 
Environment (E) 3 93497.1648 -146738.4253 -20675.5979 
Set(S) 9 -211.9415 -294.4266 -165.7240 
Environment (E) x Set (S) 27 -49.5598 396.0198 -3.3981 
Replication (R) / S 10 19.7378 114.7964 44.8081 
Environment ^ x Replication (R) / S 30 -92.8039 49.0013 -21.3951 
Lines (L) / S 590 206.2272 366.0943 26.0993 
BS10C0XBS10C0/S 90 47.4972 -76.3462 26.4017 
BS10C10xBS10C10/S 90 -0.4811 145.6259 -16.6955 
BS11COxBS11CO/S 90 132.0421 143.0079 13.0785 
BS11C10xBS11C10/S 90 35.7438 -88.7067 -8.6381 
BS10C0XBS11C0/S 90 175.6960 89.7655 8.7580 
BS10C10xBS11C10/S 90 0.5871 -5.2851 7.1361 
Among populations (P) / S 50 1729.5275 3945.4030 253.8990 
Direct vs. indirect selection / S 10 -37.4336 212.3929 66.6776 
Population BS10 vs. BS11 / 8 10 2920.9739 280.1562 189.5554 
BS10C0 vs. BS10C10/S 10 0.2835 -695.1510 3.7733 
BS11C0VS. BS11C10/S 10 4372.4374 11641.0735 654.1315 
BS10XBS11CO vs. BS10XBS11C10 / S 10 1391.3764 8288.5433 355.3571 
ExUnes(L)/S 1770 10.3497 21.0080 -1.0268 
ExBS10C0xBS10C0/S 270 9.0984 18.5838 -0.6875 
E X BS10C10 X BS10C10 / S 270 -0.4390 28.3995 -0.9254 
ExBS11C0xBS11C0/S 270 8.8825 27.0375 -0.2773 
ExBS11C10xBS11C10/S 270 1.1572 -10.5711 2.4195 
ExBS10C0xBS11C0/S 270 9.2667 6.6072 -3.7128 
E X BS10C10 X BS11C10 / S 270 0.2517 5.9402 0.0591 
E X Among populations (P) / S 150 71.3349 111.0999 -6.4930 
E X Direct vs. indirect selection / 8 30 12.7930 33.3555 1.9998 
E X Population BS10 vs. BS11 / S 30 40.8636 206.3088 -3.3969 
E X BS10C0 vs. BS10C10 / 8 30 -14.9609 142.7103 -0.1545 
E X BS11 CO vs. BS11 CI 0 / 8 30 231.4533 114.5948 -22.4960 
E X BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 30 86.5253 58.5299 -8.4172 
Pooled error 2360 -0.9364 -1.4688 -0.1824 
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Table Gl. (continued) 
Mean cross products 
Grain Grain Root 
moisture moisture lodging 
X X X 
Plant Ear 
height height Stalk 
Source df score score lodging 
Environment (E) 3 5920.6279 -1097.8001 -3616.7702 
Set (S) 9 288.5973 194.5475 ^.8733 
Environment (E) x Set (S) 27 74.6671 89.0386 -47.1849 
Replication (R) / S 10 -10.6663 -1.9529 -6.7831 
Environment ^ x Replication (R) / S 30 24.8688 18.6515 10.1821 
Lines (L) / S 590 67.0933 65.9706 41.1100 
BSIOCOxBSIOCO/S 90 43.7736 31.7976 2.3413 
BS10C10XBS10C10/S 90 23.0781 23.5044 -5.6853 
BS11C0XBS11C0/S 90 60.7651 72.9347 27.6290 
BS11C10XBS11C10/S 90 19.0850 14.1707 -4.8582 
BS10C0XBS11C0/S 90 41.1371 36.8154 23.3429 
BS10C10XBS11C10/S 90 15.2747 10.7843 1.9458 
Among populations (P) / S 50 426.0959 436.4398 404.6099 
Direct vs. indirect selection / S 10 82.8008 51.9832 -72.2849 
Population BS10 vs. BS11 / S 10 979.1250 802.7903 48.2784 
BSIOCOvs. BS10C10/S 10 29.5075 5.5425 -22.7018 
BS11C0VS. BS11C10/S 10 668.1613 832.4031 1329.0534 
BS10XBS11C0 vs. BS10xBS11C10 / S 10 370.8850 489.4800 740.7042 
E X Lines (L) / 8 1770 0.8388 0.7333 0.9033 
ExBSIOCOxBSIOCO/S 270 0.7119 0.2978 0.5812 
E X BS10C10 X BS10C10 / S 270 0.4727 0.7365 0.5421 
ExBS11COxBS11CO/S 270 0.9868 0.9268 1.5254 
ExBS11C10xBS11C10/S 270 0.2187 0.1235 0.7594 
ExBS10COxBS11CO/S 270 0.8056 -0.0137 -1.5661 
ExBS10C10xBS11C10/S 270 -0.6408 0.0500 0.4511 
E x Among populations (P) / S 150 5.2994 4.8347 6.5307 
E X Direct vs. indirect selection / S 30 0.1868 -1.5540 -4.2452 
E X Population BS10 vs. BS11 / S 30 5.4921 11.7120 51.5134 
E X BS10C0 vs. BS10C10 / S 30 7.4917 4.5567 3.7035 
E X BS11C0 vs. BS11C10 / S 30 5.0938 9.2106 -23.6000 
E X BS1 OxBS11 CO vs. BS1 OxBS11010 / S 30 8.2325 0.2483 5.2817 
Pooled error 2360 -0.0694 -0.0670 -0.7885 
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Table Gl. (continued) 
Mean cross products 
Root Root Root 
lodging 
V 
lodging lodging 
V A A 
Plant 
A 
Ear 
Dropped height height 
Source df ears score score 
Environment (E) 3 -624.5090 51.8853 24.6684 
Set (S) 9 0.0892 -7.9020 -5.0997 
Environment (E) x Set (S) 27 1.1651 2.7825 -0.2546 
Replication (R) / S 10 -2.5998 -1.2700 -0.8038 
Environment ^ x Replication (R) / S 30 0.1360 3.0761 2.3551 
Lines (L) / S 590 1.8558 6.1536 5.7639 
BSIOCOxBSIOCO/S 90 0.7407 1.9730 1.7675 
BS10C10XBS10C10/S 90 -0.6866 -0.0101 -0.4856 
BS11C0XBS11C0/S 90 -0.4534 7.0996 6.0971 
BS11C10XBS11C10/S 90 0.6250 1.9672 2.0999 
BS10C0XBS11C0/S 90 -0.4384 5.2501 4.2944 
BS10C10XBS11C10/S 90 0.1455 1.5358 0.9842 
Among populations (P) / S 50 22.0201 40.5442 41.4508 
Direct vs. indirect selection / S 10 2.3846 0.6922 -1.3133 
Population BS10 vs. BS11 / S 10 13.3992 97.7065 79.2754 
BSIOCOvs. BS10C10/S 10 -2.9495 0.7308 0.0621 
BSHCOvs. BS11C10/S 10 71.9517 70.3960 87.8730 
BS10XBS11C0 vs. BS10XBS11C10 / S 10 25.3147 33.1955 41.3567 
E X Lines (L) / S 1770 -0.1410 0.1791 0.0737 
Ex BSIOCOxBSIOCO/S 270 -0.4448 0.1609 0.0998 
E X BS10C10 X BS10C10 / S 270 0.2965 -0.0267 -0.0111 
ExBS11C0xBS11C0/S 270 0.1495 -0.0094 0.0675 
ExBS11C10xBS11C10/S 270 0.2932 -0.0182 -0.0241 
ExBS10C0xBS11C0/S 270 -0.0227 0.3454 0.0048 
ExBS10C10xBS11C10/S 270 0.0736 0.0005 0.0330 
E X Among populations (P) / S 150 -2.2855 1.2983 0.5640 
E X Direct vs. indirect selection / S 30 0.4259 -0.2627 -0.1288 
E X Population BS10 vs. BS11 / S 30 -3.4451 3.7974 2.6306 
E X BS1OCO vs. BS10C10 / S 30 -0.7316 -0.1771 -0.3394 
ExBS11C0vs.BS11C10/S 30 -5.2620 1.6575 1.1384 
E X BS10xBS11 CO vs. BS10xBS11 CI 0 / S 30 -2.4147 1.4766 -0.4808 
Pooled enx)r 2360 0.1611 0.0315 0.0951 
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Table Gl. (continued) 
Mean cross products 
Stalk Stalk Stalk 
lodging lodging lodging 
A 
Plant Ear 
Dropped height height 
Source df ears score score 
Environment (E) 3 -231.5447 -1782.7330 -267.2592 
Set (S) 9 7.9373 -79.1981 -2.5435 
Environment (E) x Set (S) 27 9.1087 118.3641 11.2100 
Replication (R) / S 10 0.1981 15.6819 0.3838 
Environment (E) x Replication (R) / S 30 -1.6048 119.6768 5.4134 
Lines (L) / 8 590 7.6932 6964.9966 18.2903 
BSIOCOxBSIOCO/S 90 3.7896 730.5500 15.5410 
BS10C10XBS10C10/S 90 4.3461 441.7224 7.2692 
BS11C0xBS11C0/S 90 -10.0203 194.6631 8.9974 
BS11C10XBS11C10/S 90 3.1549 412.5145 7.7405 
BS10C0XBS11C0/S 90 3.3768 637.4251 10.1400 
BSIOCIOxBSIICIO/S 90 1.4732 330.3632 7.1997 
Among populations (P) / S 50 79.7635 4217.7583 113.4274 
Direct vs. indirect selection / S 10 14.9993 -103.2971 3.3233 
Population BS10 vs. BS11 / S 10 -8.3567 157.8484 22.9319 
BS10C0 vs. BS10C10/S 10 34.6048 202.3123 38.4925 
BSIICOvs. BS11C10/S 10 193.1453 1942.2392 246.8836 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 164.4248 2018.6555 255.5058 
E X Lines (L) / S 1770 -0.8040 673.4445 0.5714 
ExBS10C0xBS10C0/S 270 -1.3471 22.2738 0.5467 
ExBS10C10xBS10C10/S 270 0.0761 10.8934 0.5495 
ExBS11C0xBS11C0/S 270 -0.3730 76.2115 0.6099 
ExBS11C10xBS11C10/S 270 -0.1525 154.8422 0.4035 
ExBS10C0xBS11C0/S 270 -2.4415 173.7735 0.3917 
ExBS10C10xBS11C10/S 270 -0.0485 70.8220 0.5101 
E X Among populations (P) / S 150 -1.7712 164.6282 1.3216 
E X Direct vs. indirect selection / S 30 2.6412 11.9809 0.8982 
E X Population BS10 vs. BS11 / S 30 0.4400 117.2852 3.4660 
E X BS10C0 vs. BS10C10 / S 30 -2.0051 22.1505 -1.3730 
ExBS11C0vs.BS11C10/S 30 -1.9668 •19.5834 1.9554 
E X BS10xBS11 CO vs. BS10xBS11C10 / S 30 -7.9650 32.7950 1.6614 
Pooled error 2360 -0.4327 647.7779 0.3248 
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Tabled, (continued) 
Mean cross products 
Plant 
Dropped Dropped height 
ears ears score 
X X X 
Plant Ear Ear 
height height height 
Source df score score score 
Environment (E) 3 24.0751 22.7583 4.3531 
Set (S) 9 -4.0813 -2.6210 5.1281 
Environment (E) x Set (S) 27 0.5279 1.0663 4.2635 
Replication (R) / S 10 -0.5433 0.2475 0.2375 
Environment ^ x Replication (R) / S 30 -0.5166 -0.9406 1.9861 
Lines (L) / S 590 1.0603 1.1553 3.0517 
BS10C0XBS10C0/S 90 0.9715 1.0118 2.7175 
BS10C10XBS10C10/S 90 0.5800 0.5817 2.0881 
BS11C0XBS11C0/S 90 0.7003 0.7120 2.5792 
BS11C10XBS11C10/S 90 0.2321 0.3250 1.8815 
BS10C0XBS11C0/S 90 0.6461 0.6725 2.1424 
BS10C10xBS11C10/S 90 0.8404 0.7584 2.0618 
Among populations (P) / S 50 5.3647 6.3225 11.7638 
Direct vs. indirect selection / S 10 0.4656 0.5508 3.9453 
Population BS10 vs. BS11 / S 10 5.4072 4.3006 26.0334 
BSIOCOvs. BS10C10/S 10 0.7310 0.8931 1.4225 
BSHCOvs. BS11C10/S 10 11.5068 14.4939 14.7944 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 8.7131 11.3740 12.6231 
E X Lines (L) / S 1770 0.0061 0.0028 0.1212 
ExBS10C0xBS10C0/S 270 -0.0004 -0.0322 0.1144 
ExBS10C10xBS10C10/S 270 0.0500 0.0092 0.1056 
ExBS11C0xBS11C0/S 270 0.0398 0.0327 0.1340 
ExBS11C10xBS11C10/S 270 •0.0259 -0.0050 0.1147 
ExBS10C0xBS11C0/S 270 0.0274 0.0285 0.1211 
ExBS10C10xBS11C10/S 270 -0.0037 0.0415 0.0905 
E X Among populations (P) / S 150 •0.0844 -0.1014 0.2053 
E X Direct vs. indirect selection / S 30 0.1331 0.0007 0.1032 
E X Population BS10 vs. BS11 / S 30 0.0668 0.0201 0.3689 
E X BS10C0 vs. BS10C10 / S 30 -0.0553 0.0762 0.2050 
EXBS11C0 vs. BS11C10/S 30 -0.1559 -0.2002 0.1302 
E X BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 30 -0.4108 -0.4036 0.2190 
Pooled error 2360 0.0013 0.0175 0.0718 
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Table G2. Analysis of covariance degrees of freedom and mean cross products pooled 
over sets and combined across two environments for grain yield, grain moisture, 
root lodging, stalk lodging, dropped ears, plant height score, ear height score,days from 
planting to mid-anthesis, days from planting to midsilk emergence, and silk delay. 
Mean cross products 
Grain Grain Grain 
yield yield yield 
X X X 
Days to Days to 
midsilk mid- Silk 
Source df emergence anthesis delay 
Environment (E) 1 1895.8941 1883.2723 12.6218 
Set (S) 9 -6.7505 -7.4223 0.6719 
Environment (E) x Set (S) 9 -14.7447 -12.0737 -2.6709 
Replication (R) / S 10 -3.4016 -3.1294 -0.2723 
Environment ^  x Replication (R) / S 10 -3.7562 -4.0149 0.2587 
Lines (L) / S 590 -2.1897 -1.4358 -0.7539 
BS10C0xBS10C0/S 90 -0.7990 -0.4422 -0.3569 
BS10C10xBS10C10/S 90 -0.9802 -0.8235 -0.1567 
BS11C0XBS11C0/S 90 -1.4676 -1.4176 -0.0499 
BS11C10XBS11C10/S 90 -0.9994 -1.0733 0.0739 
BS10C0XBS11C0/S 90 -0.1033 -0.0717 -0.0316 
BSIOCIOxBSIICIO/S 90 0.4604 0.1877 0.2726 
Among populations (P) / S 50 -18.8380 -10.3891 -8.4489 
Direct vs. indirect selection / S 10 -0.2021 0.7473 -0.9494 
Population BS10 vs. BS11 / 8 10 9.5371 7.0026 2.5345 
BS10C0 vs. BS10C10/S 10 -4.6304 14.1469 -18.7773 
BS11C0VS.BS11C10/S 10 -74.8563 -59.0843 -15.7721 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 -24.0381 -14.7580 -9.2800 
E X Lines (L) / S 590 -0.2091 -0.2069 -0.0022 
ExBSIOCOxBSIOCO/S 90 -0.0354 -0.0420 0.0066 
ExBS10C10xBS10C10/S 90 0.0231 -0.0164 0.0395 
ExBS11C0xBS11C0/S 90 -0.4355 -0.3719 -0.0636 
ExBS11C10xBS11C10/S 90 -0.1577 -0.1055 -0.0522 
ExBS10C0xBS11C0/S 90 -0.2813 -0.2677 -0.0136 
ExBS10C10xBS11C10/S 90 -0.0269 -0.0536 0.0266 
E X Among populations (P) / S 50 -0.8232 -0.8991 0.0759 
E X Direct vs. indirect selection / S 10 -0.2712 -0.0922 -0.1790 
E X Population BS10 vs. BS11 / S 10 -2.1678 -1.8366 -0.3312 
E X BS10C0 vs. BS10C10 / S 10 -0.0767 -0.9970 0.9203 
E X BS11C0 vs. BS11C10 / S 10 -1.0282 -0.8937 -0.1345 
E X BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 -0.5720 -0.6762 0.1041 
Pooled error 1180 -0.1494 -0.1361 -0.0133 
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Table G2. (continued) 
Mean cross products 
Grain Grain Grain 
moisture 
V 
moisture 
V 
moisture 
V A 
Days to 
A 
Days to 
A 
midsiik mid- Silk 
Source df emergence anthesis delay 
Environment (E) 1 786776.9867 781539.0700 5237.9167 
Set(S) 9 976.7776 648.5452 328.2324 
Environment (E) x Set (S) 9 353.3635 260.4098 92.9537 
Replication (R) / S 10 58.4767 52.6158 5.8608 
Environment ^ x Replication (R) / S 10 136.9867 135.3025 1.6842 
Lines (L) / S 590 177.8959 138.4461 39.4499 
BS10C0XBS10C0/S 90 118.4044 84.3306 34.0739 
BS10C10xBS10C10/S 90 88.5647 77.7450 10.8197 
BS11C0XBS11C0/S 90 159.1828 140.3039 18.8789 
BS11C10xBS11C10/S 90 67.0967 46.7969 20.2997 
BS10C0XBS11C0/S 90 129.7139 108.1589 21.5550 
BS10C10xBS11C10/S 90 79.1811 62.4597 16.7214 
Among populations (P) / S 50 943.3137 698.0325 245.2812 
Direct vs. indirect selection / 8 10 90.6140 114.7919 -24.1779 
Population BS10 vs. BS11 / S 10 1309.5144 1064.0269 245.4875 
BSIOCOvs. BS10C10/S 10 120.3550 46.7100 73.6450 
BS11C0VS. BS11C10/S 10 2340.8675 1763.8863 576.9813 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 855.2175 500.7475 354.4700 
E X Lines (L) / S 590 8.4445 6.5339 1.9106 
ExBS10C0xBS10C0/S 90 12.7006 9.9933 2.7072 
E X BS10C10 X BS10C10 / S 90 5.6231 3.4861 2.1369 
ExBS11COxBS11CO/S 90 3.9128 3.3589 0.5539 
E X BS11C10 X BS11C10 / S 90 4.6444 1.3375 3.3069 
ExBS10C0xBS11C0/S 90 13.4789 9.7350 3.7439 
ExBS10C10xBS11C10/S 90 5.7050 5.2869 0.4181 
E X Among populations (P) / S 50 16.7283 17.3438 -0.6155 
E X Direct vs. indirect selection / S 10 13.2935 8.1373 5.1563 
E X Population BS10 vs. BS11 / S 10 0.5856 12.4056 -11.8200 
E X BS10C0 vs. BS10C10 / S 10 1.2850 15.8175 -14.5325 
ExBSHCOvs. BS11C10/S 10 22.6375 23.4938 -0.8563 
E X BS10xBS11 CO vs. BS10x8811 CI 0 / S 10 45.8400 26.8650 18.9750 
Pooled enor 1180 3.0634 2.1960 0.8674 
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Table G2. (continued) 
Mean cross products 
Root Root Root 
lodging lodging lodging 
A 
Days to 
A 
Days to 
midsiik mid- Silk 
Source df emergence anthesis delay 
Environment (E) 1 32692.5224 32474.8740 217.6483 
Set (S) 9 -33.0626 -32.4685 -0.5942 
Environment (E) x Set (S) 9 -39.7598 -30.9685 -8.7913 
Replication (R) / S 10 -6.6302 -7.1340 0.5038 
Environment ^ x Replication (R) / S 10 -11.0653 -9.4704 -1.5949 
Lines (L) / S 590 9.5389 6.6479 2.8910 
BSIOCOxBSIOCO/S 90 2.4090 1.6798 0.7293 
BS10C10XBS10C10/S 90 -4.1844 -4.5986 0.4142 
BS11C0XBS11C0/S 90 1.9147 0.3554 1.5592 
BS11C10XBS11C10/S 90 1.4190 -0.5303 1.9493 
BS10C0XBS11C0/S 90 5.7030 5.6943 0.0087 
BS10C10xBS11C10/S 90 0.2701 -0.4278 0.6979 
Among populations (P) / S 50 99.0022 74.5342 24.4681 
Direct vs. indirect selection / S 10 -8.8131 -7.9799 -0.8332 
Population BS10 vs. BS11 / S 10 187.4059 147.3252 40.0808 
BS10C0vs.BS10C10/S 10 -3.9837 -1.5364 -2.4473 
BSnCOvs. BS11C10/S 10 274.0071 215.0308 58.9763 
BS1 OxBS11 CO vs. BS1 OxBS11 CI 0 / S 10 46.3949 19.8311 26.5638 
ExUnes(L)/S 590 0.9267 0.9818 -0.0551 
ExBS10C0xBS10C0/S 90 1.0119 0.9921 0.0198 
ExBS10C10xBS10C10/S 90 -0.6252 -0.5766 -0.0486 
ExBS11C0xBS11CG/S 90 -0.0284 -1.2896 1.2611 
ExBS11C10xBS11C10/S 90 0.0664 -0.2027 0.2692 
ExBS10C0xBS11C0/S 90 0.7423 0.7788 -0.0365 
ExBS10C10xBS11C10/S 90 -0.6584 0.1652 -0.8237 
E X Among populations (P) / S 50 10.0193 11.8244 -1.8051 
E X Direct vs. indirect selection / S 10 -2.7784 -0.5110 -2.2674 
E X Population BS10 vs. BS11 / S 10 27.4248 31.7407 -4.3159 
E X BS10C0 vs. BS10C10 / S 10 -0.5403 0.3145 -0.8548 
ExBSIICOvs. BS11C10/S 10 26.6117 25.3071 1.3046 
E X BS10xBS11 CO vs. BS10xBS11C10 / S 10 -0.6212 2.2706 -2.8917 
Pooled error 1180 -0.2265 -0.1407 -0.0858 
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Table G2. (continued) 
Mean cross products 
Stalk Stalk Stalk 
lodging lodging lodging 
y A 
Days to Days to 
A 
midsilk mid- Silk 
Source df emergence anthesis delay 
Environment (E) 1 -49678.6756 -49347.9430 -330.7326 
Set (S) 9 71.6706 72.7787 -1.1081 
Environment (E) x Set (S) 9 99.9234 77.5299 22.3935 
Replication (R) / S 10 -3.0364 0.2660 -3.3024 
Environment ^ x Replication (R) / S 10 -4.1775 -5.2184 1.0410 
Lines (L) / S 590 19.5269 13.8162 5.7107 
BS10C0xBS10C0/S 90 9.4209 11.3543 -1.9334 
BS10C10XBS10C10/S 90 7.0239 6.0381 0.9858 
BS11C0xBS11C0/S 90 -5.1149 0.0067 -5.1216 
BS11C10xBS11C10/S 90 2.8711 5.6479 -2.7768 
BS10C0XBS11C0/S 90 8.0244 8.4145 -0.3902 
BS10C10xBS11C10/S 90 1.5777 2.6865 -1.1088 
Among populations (P) / S 50 187.5719 101.5645 86.0074 
Direct vs. indirect selection / S 10 9.1183 9.7324 -0.6141 
Population BS10 vs. BS11 / S 10 0.3734 9.6859 -9.3126 
BS10C0VS. BS10C10/S 10 25.3942 -149.9953 175.3895 
BS11C0VS. BS11C10/S 10 625.5909 485.4169 140.1740 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 277.3828 152.9826 124.4003 
E x Lines (L) / S 590 1.4563 2.0081 -0.5517 
ExBS10COxBS10CO/S 90 2.9123 1.7194 1.1929 
E X BS10C10 X BS10C10 / S 90 0.6822 1.0229 -0.3407 
ExBS11C0xBS11CQ/S 90 1.1751 2.2598 -1.0847 
ExBS11C10xBS11C10/S 90 0.3374 0.4320 -0.0946 
ExBSIOCOxBSIICO/S 90 2.0042 2.9003 •0.8961 
ExBS10C10xBS11C10/S 90 0.4183 1.0055 -0.5871 
E X Among populations (P) / S 50 3.6314 6.8836 -3.2522 
E X Direct vs. indirect selection / S 10 2.6745 2J2838 0.3908 
E X Population BS10 vs. BS11 / S 10 24.1323 26.9559 -2.8236 
E X BS10C0 vs. BS10C10 / S 10 8.1446 28.0147 -19.8700 
E X BS11 CO vs. BS11C10 / S 10 -14.0747 -16.0980 2.0233 
E X BS10xBS11 CO vs. BS1 OxBS11 CI 0 / S 10 -2.7199 -6.7382 4.0183 
Pooled error 1180 0.0713 -0.0262 0.0975 
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Table G2. (continued) 
Mean cross products 
Dropped Dropped Dropped 
ears ears ears 
X X X 
Days to Days to 
midsilk mid- Silk 
Source df emergence anthesis delay 
Environment (E) 1 -5233.4308 -5198.5896 -34.8412 
Set (S) 9 -14.4750 -10.5525 -3.9225 
Environment (E) x Set (S) 9 2.5866 0.4514 2.1352 
Replication (R) / S 10 -0.5233 -0.8893 0.3659 
Environment x Replication (R) / S 10 -0.7147 0.0124 -0.7271 
Unes (L) / S 590 0.9256 0.6408 0.2848 
BS10C0XBS10C0/S 90 1.8516 1.2477 0.6040 
BS10C10XBS10C10/S 90 -0.0725 -0.0901 0.0176 
BS11C0XBS11C0/S 90 -0.8555 -0.7548 -0.1007 
BS11C10XBS11C10/S 90 -0.0853 -0.0907 0.0054 
BS10C0XBS11C0/S 90 0.5260 0.4517 0.0744 
BS10C10XBS11C10/S 90 0.6070 0.6003 0.0067 
Among populations (P) / S 50 7.3739 5.1061 2.2678 
Direct vs. indirect selection / S 10 -1.0962 0.0596 -1.1558 
Population BS10 vs. BS11 / S 10 -4.5162 -3.8999 -0.6162 
BS10C0vs.BS10C10/S 10 2.6964 0.3952 2.3012 
BS11C0vs.BS11C10/S 10 26.3466 20.5670 5.7797 
BS1 OxBS11 CO vs. BS1 OxBS11 CI 0 / S 10 13.4389 8.4088 5.0301 
E X Lines (L) / S 590 -0.0487 -0.1446 0.0960 
ExBS10C0xBS10C0/S 90 0.0150 -0.2884 0.3034 
ExBS10C10xBS10C10/S 90 -0.0200 -0.1759 0.1559 
ExBS11C0xBS11C0/S 90 0.2032 0.0478 0.1554 
ExBS11C10xBS11C10/S 90 0.1033 0.0624 0.0408 
ExBS10C0xBS11C0/S 90 -0.4514 -0.4774 0.0260 
ExBS10C10xBS11C10/S 90 -0.0176 0.0776 -0.0952 
E X Among populations (P) / S 50 -0.2729 -0.3497 0.0768 
E X Direct vs. indirect selection / S 10 1.0345 0.0618 0.9726 
E X Population BS10 vs. BS11 / S 10 -0.3857 0.1839 -0.5696 
E X BS10C0 vs. BS10C10 / S 10 0.0671 -0.4844 0.5514 
ExBSHCOvs. BS11C10/S 10 -1.6562 -1.4284 -0.2278 
E X BS10xBS11C0 vs. BS10xBS11C10 /S 10 -0.4240 -0.0814 -0.3426 
Pooled error 1180 -0.0396 -0.0258 -0.0137 
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Table G2. (continued) 
Mean cross products 
Plant 
height 
score 
X 
Days to 
midsilk 
Plant 
height 
score 
X 
Days to 
mid> 
Plant 
height 
score 
X 
Silk 
Source df emergence anthesis delay 
Environment (E) 1 273.8167 271.9938 1.8229 
Set (S) 9 12.2982 8.1952 4.1030 
Environment (E) x Set (S) 9 11.1986 8.5414 2.6572 
Replication (R) / S 10 1.8621 2.1617 -0.2996 
Environment © x Replication (R) / S 10 0.1896 0.2892 -0.0996 
Lines (L) / S 590 4.3541 3.4930 0.8611 
BSIOCOxBSIOCO/S 90 3.7528 2.9858 0.7669 
BS10C10xBS10C10/S 90 2.5006 2.0789 0.4217 
BS11C0XBS11C0/S 90 4.0453 3.3861 0.6592 
BS11C10xBS11C10/S 90 2.0394 1.5150 0.5244 
BS10C0xBS11C0/S 90 2.8275 2.6711 0.1564 
BS10C10xBS11C10/S 90 2.0314 1.7008 0.3306 
Among populations (P) / S 50 20.4236 15.4095 5.0141 
Direct vs. indirect selection / S 10 4.7504 4.7638 -0.0133 
Population BS10 vs. BS11 / S 10 48.5175 38.8638 9.6538 
BSIOCOvs. BS10C10/S 10 2.5225 0.6600 1.8625 
BS11C0VS. BS11C10/S 10 31.1588 23.6088 7.5500 
BSIOxBS11 CO vs. BS1 OxBS11 CIO / S 10 15.1688 9.1513 6.0175 
E X Lines (L) / S 590 0.1875 0.1490 0.0386 
ExBS10C0xBS10C0/S 90 0.1783 0.1286 0.0497 
ExBS10C10xBS10C10/S 90 0.1989 0.1144 0.0844 
ExBS11C0xBS11C0/S 90 0.1481 0.1006 0.0475 
ExBS11C10xBS11C10/S 90 0.1161 0.1011 0.0150 
ExBS10C0xBS11C0/S 90 0.2069 0.1333 0.0736 
E X BS10C10 X BS11C10 / S 90 0.0414 0.0697 -0.0283 
E X Among populations (P) / S 50 0.6114 0.5917 0.0198 
E X Direct vs. indirect selection / S 10 0.3383 0.1208 0.2175 
E X Population BS10 vs. BS11 / S 10 1.4188 1.7300 -0.3113 
E X BS1OCO vs. BS10C10 / S 10 0.3950 0.3700 0.0250 
ExBSIICOvs. BS11C10/S 10 0.7713 0.5413 0.2300 
E X BS1 OxBS11 CO vs. BS1 OxBS11 CI 0 / S 10 0.1338 0.1963 -0.0625 
Pooled error 1180 0.0364 0.0110 0.0254 
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Table G2. (continued) 
Mean cross products 
Ear Ear Ear 
height height height 
score score score 
X X X 
Days to Days to 
midsilk mid- Silk 
Source df emergence anthesis delay 
Environment (E) 1 1103.0900 1095.7463 7.3438 
Set(S) 9 9.4054 5.9588 3.4465 
Environment (E) x Set (S) 9 16.5946 12.2111 4.3836 
Replication (R) / S 10 2.0817 2.4946 -0.4129 
Environment ^  x Replication (R) / S 10 -0.2392 -0.3379 0.0988 
Lines (L) / S 590 4.5017 3.6355 0.8662 
BS10C0XBS10C0/S 90 2.9247 2.5081 0.4167 
BS10C10XBS10C10/S 90 2.3286 1.9953 0.3333 
BS11C0XBS11C0/S 90 4.9469 4.1775 0.7694 
BSIICIOxBSIICIO/S 90 1.6642 1.3169 0.3472 
BS10C0XBS11C0/S 90 3.3347 3.0303 0.3044 
BS10C10XBS11C10/S 90 2.2306 1.9028 0.3278 
Among populations (P) / S 50 21.7465 16.0238 5.7228 
Direct vs. indirect selection / S 10 3.2525 3.0000 0.2525 
Population BS10 vs. BS11 / S 10 39.5425 31.6338 7.9088 
BSIOCOvs. BS10C10/S 10 1.9588 0.2600 1.6988 
BS11C0VS. BS11C10/S 10 43.5713 33.1688 10.4025 
BS10xBS11C0 vs. BS10xBS11C10 / S 10 20.4075 12.0563 8.3513 
ExUnes(L)/S 590 0.1607 0.1358 0.0249 
ExBS10C0xBS10C0/S 90 0.1164 0.0769 0.0394 
ExBS10C10xBS10C10/S 90 0.0358 -0.0469 0.0828 
ExBS11C0xBS11C0/S 90 0.1753 0.1858 -0.0106 
ExBS11C10xBS11C10/S 90 0.1081 0.1303 -0.0222 
ExBS10C0xBS11C0/S 90 0.3686 0.2353 0.1333 
ExBS10C10xBS11C10/S 90 0.0283 0.1028 -0.0744 
E X Among populations (P) / S 50 0.3977 0.3706 0.0271 
E X Direct vs. indirect selection / S 10 0.0483 0.0654 -0.0171 
E X Population BS10 vs. BS11 / S 10 1.1300 1.1300 0.0000 
E X BS1 OCO vs. BS10C10 / S 10 0.2938 0.2600 0.0338 
ExBS11C0vs.BS11C10/S 10 0.5063 0.4438 0.0625 
E X BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 0.0100 -0.0463 0.0563 
Pooled error 1180 0.0301 0.0330 -0.0028 
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Table G2. (continued) 
Mean cross products 
Days to 
midsilk 
emergence 
X 
Days to 
mid-
Daysto 
midsilk 
emergence 
X 
Silk 
Days to 
mid-
anthesis 
X 
Silk 
Source df anthesis delay delay 
Environment (E) 1 145912.9900 977.9167 971.4063 
Set(S) 9 69.0891 23.1306 14.0738 
Environment (E) x Set (S) 9 44.7298 7.8509 4.7646 
Replication (R) / S 10 14.3850 0.3900 -0.4554 
Environment ^ x Replication (R) / S 10 16.9708 -0.0008 -1.1963 
Unes (L) / S 590 18.8131 5.5607 2.3176 
BSIOCOxBSIOCO/S 90 14.3353 6.5450 2.8464 
BS10C10xBS10C10/S 90 13.3231 2.9769 1.3286 
BS11C0XBS11C0/S 90 22.0381 4.9172 1.8244 
BS11C10XBS11C10/S 90 9.3425 3.6317 1.0792 
BS10C0XBS11C0/S 90 16.0808 4.2683 1.2817 
BS10C10XBS11C10/S 90 11.0142 3.1953 0.9411 
Among populations (P) / S 50 66.9533 19.6540 10.6056 
Direct vs. indirect selection / S 10 13.4717 1.4394 -0.9140 
Population BS10 vs. BS11 / S 10 120.4638 29.1719 21.2444 
BS10COVS. BS10C10/S 10 11.1400 2.0988 -9.4225 
BS11C0VS. BS11C10/S 10 148.3375 44.3350 31.4538 
BS1 OxBS11 CO VS. BS1 OxBS11C10 / S 10 41.3538 21.2250 10.6663 
E X Lines (L) / S 590 1.3376 0.6850 -0.2742 
ExBS10COxBS10CO/S 90 0.9719 0.6694 -0.0947 
ExBS10C10xBS10C10/S 90 0.8419 0.5214 -0.1447 
ExBS11C0xBS11C0/S 90 1.8531 0.8167 -0.4439 
ExBS11C10xBS11C10/S 90 0.9614 0.3750 -0.3897 
ExBS10C0xBS11C0/S 90 2.0086 0.8817 -0.0883 
E X BS10C10 X BS11C10 / S 90 0.6542 0.8386 -0.4089 
E X Among populations (P) / S 50 2.6598 0.6985 -0.4093 
E X Direct vs. indirect selection / S 10 0.7992 0.8294 0.0844 
E X Population BS10 vs. BS11 / S 10 5.2613 0.3319 -0.7656 
E X BS1OCO vs. BS10C10 / S 10 1.2650 0.2788 -0.8125 
ExBSIICOvs. BS11C10/S 10 3.8200 0.5875 0.0363 
E X BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 2.1538 1.4650 -0.5888 
Pooled error 1180 0.6461 0.4459 -0.2042 
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APPENDIX H. ANALYSIS OF VARIANCE EXPECTATION OF MEAN SQUARES 
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Table HI. Form of the analysis of variance with sources of variation, degrees of freedom, 
expected mean squares (EMS), and appropriate F-tests for one set. 
Source df EMS MS F-test 
Replication (R) 1 
Lines (L) 59 + ra\ MSI4 MSU/MSI 
BSIOCOXBSIOCO 9 2 2 a + ra Pi MS^3 MS13/MS1 
BS10C10XBS10C10 9 2 2 G + ro p2 MSI2 MS12 ! MS^ 
BS11C0XBS11C0 9 2 2 CT + ro p3 MSII MS11 /MS^ 
BS11C10XBS11C10 9 2 2 o + ro p4 MSTO MS^Q/MS^ 
BS10COXBS11CO 9 2 2 o + ro PS MSG MS9/MS1 
BSIOCIOXBSIICIO 9 2 2 o + ro pQ MSQ MSG/MSI 
Among populations (P) 5 2 2 a + ra p MS7 MS7/MS1 
Direct vs. indirect selection 1 2 2 o + ra CI MSG MSG/MSI 
Population BS10 vs. BS11 1 2 2 a + ro c2 MSG MSS / MSI 
BS10C0 vs. BS10C10 1 2 2 o + ro c3 MS4 MS4/MS1 
BSIICOvs. BS11C10 1 2 2 c +ro C4 MS3 MS3/MS1 
BS10XBS11C0 vs. BS10xBS11C10 1 2 2 o + ro c5 MS2 MS2/MS1 
Error 59 o  ^ MS^ 
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Table H2. Form of the analysis of variance with sources of variation, degrees of freedom, 
expected mean squares (EMS), and appropriate F-tests pooled over sets for one 
environment. 
Source df EMS MS F-test 
Set(S) 9 
Replication (R) / S 10 
Lines (L) / S 590 a^ + ra\ , s  MS'F 4 MS14/MS1 
BSIOCOxBSIOCO/S 90 2 2 o + ra P1/S MSI3 MSi3 / MSI 
BS10C10XBS10C10/S 90 + ra^p2/s MS^2 MSI2^MSI 
BS11C0XBS11C0/S 90 + rCT^p3/s MS'F ^ MSII /MSI 
BS11C10XBS11C10/S 90 + rc^p4/S MSIO MS^O/MS^ 
BS10C0XBS11C0/S 90 + ra%5/S MSG MSG/MSI 
BS10C10XBS11C10/S 90 G + ra P6/S MSS MSS/MS^ 
Among populations (P) / S 50 2 2 c + fa P/S MSY MS7/MS1 
Direct vs. indirect selection / S 10 + rff^ci/s MSG MSG / MS^ 
Population BS10 vs. BS11 / S 10 2 2 CT + ra C2/S MSG MS5/MS1 
BS10C0vs.BS10C10/S 10 2 2 a + rc C3/S MS4 MS4/MS1 
BS11C0VS. BS11C10/S 10 2 2 o + ra C4/S MS3 MS3/MS1 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 + ra^S/S MSA MS2/MS1 
Pooled error 590 MS^ 
Table H3. Form of the analysis of variance with sources of variation, degrees of freedom, expected mean squares, and appropriate 
F-tests pooled over sets and combined across environments. 
df 
Source 8=4 e=2 Expected mean squares MS F-test 
Environment (E) 3 1 
Set (S) 9 9 
Environment (E) x Set (S) 27 9 
Replication (R) / S 10 10 
Environment (E) x Replication (R) / S 30 10 
Lines (L) / S 590 590 + ra\XL/s + r6a\/s MS27 MS27 / MS,4 
BS10C0 X BS10C0 / S 90 90 2 2 2 o + ro EXPI/s + rso pi/s MSJS MS28 / MS,3 
BS10C10xBS10C10/S 90 90 2 2 2 a + ra EXP2/S + R®® P2/s MSJS MS2S/MS,2 
BS11C0xBS11C0/S 90 90 2 2 2 EKP3/S+ rea p3/s MS24 MS24/MS,, 
BS11C10XBS11C10/S 90 90 2 2 2 a + ra EXP4/S +rea P4/S MS23 MS23 / MS,o 
BS10C0xBS11C0/S 90 90 2 2 2 a + ra EXPS/S + rs^y P5/S MS22 MS22/MS9 
BS10C10xBS11C10/S 90 90 2 2 2 a + ra EXP6/S + rea P8/S MS2, MS2,/MSA 
Among populations (P) / S 50 50 2 2 2 o + ra EXP/s'*"r®a p/s MS20 MS20 / MS7 
Direct vs. indirect selection / S 10 10 2 2 2 a + ra Exci/s + rea ci/s MS,9 MS,9/MSE 
Population BS10 vs. BS11 / S 10 10 2 2 2 a + ra EXC2/s'*'rea C2/S MS18 MS,A/MSS 
BS10C0 vs. BS10C10/S 10 10 2 2 2 o + ra EXC3/s + rea C3/S MS,7 MS,7 / MS4 
BS11C0VS. BS11C10/S 10 10 2 2 2 a + ra ExC4/s''"rea C4/S MS,6 MS,E / MSA 
BS10XBS11C0 vs. BS10XBS11C10 / S 10 10 2 2 2 o + ra EXC5/s + r6o C5/S MS,6 MS,S / MS2 
Table H3. (continued) 
Source 
df 
e=4 e=2 Expected mean squares MS F-test 
E X Lines (L) / S 1770 590 cf + ra exl/s MS„ MS14/MS1 
ExBS10C0xBS10C0/S 270 90 2 2 a + ro ExPi/s MSI3 MS13/MS1 
ExBS10C10xBS10C10/S 270 90 2 2 a + ro exP2/s MS,2 MS12/MS1 
ExBS11C0xBS11C0/S 270 90 2 2 O + ro ExP3/S MSli MS11 / MSi 
ExBS11C10xBS11C10/S 270 90 2 2 a + ra exP4/s MS^O MSio/MS, 
ExBS10C0xBS11C0/S 270 90 2 2 a + ro Exps/s MSg MS9/MS, 
ExBSIOCIOxBSIICIO/S 270 90 2 2 a + ro exP6/s MSa MSs/MSi 
E x Among populations (P) / S 150 50 o + ro ExP/s MS7 MS; / MS, 
E X Direct vs. indirect seiection / S 30 10 2 2 o + ro Exci/s MSe MSg/MSi 
E X Population BS10 vs. BS11 / S 30 10 2 2 o + ro exC2/s MSg MSs/MS, 
E X BS10C0 vs. BS10C10 / S 30 10 2 2 o + ro exC3/s MS4 MS4/MS, 
ExBSHCOvs. BS11C10/S 30 10 2 2 o + ro exC4/s MS3 MS3/MS1 
E X BSIOxBSnCO VS. BS10xBS11C10/ S 30 10 2 2 o + ro excs/s MSj MSj/MS, 
Pooled error 2360 1180 o' MS, 
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Table H4. Orthogonal contrasts among the six maize populations included in the analysis 
of variance and analysis of covariance. 
Contrasts 
Fu»-sib population ClJ^ C2^ C3_f C£i C5^ 
BSIOCOxBSIOCO 1110 0 
BS10C10XBS10C10 -  0 
BSHCOxBSIICO 1-10 10 
BS11C10XBS11C10 - -  
BSIOCOxBSIICO -2 0 0 0 1 
BS10C10XBS11C10 ^ g g g -ji 
t Contrast of direct versus indirect selection. 
t Contrast of the BS10 versus BS11 maize synthetic population. 
§ Contrast of the original cycle versus the tenth cycle for the BS10 synthetic maize population. 
^ Contrast of the original cycle versus the tenth cycle for the BS11 synthetic maize population. 
# Contrast of the original versus the tenth cycle of the BS10 and BS11 interpopulation cross. 
135 
APPENDIX L ANALYSIS OF VARIANCE EXPECTATION OF MEAN PRODUCTS 
136 
Table II. Form of the analysis of covariance >vith sources of variation, degrees of freedom, 
expected mean products (EMP), and appropriate F-tests pooled over sets for one 
environment. 
Source df EMP MP F-test 
Set(S) 9 
Replication (R) / S 10 
Unes(L)/S 590 axY + tctxyl/S MPI4 MP14/MP1 
BS10C0xBS1OC0/S 90 CTXY + raxYPi/s MPI3 MP13/MP1 
BS10C10XBS10C10/S 90 axY + rCTxYP2/S MPI2 MP12/MP1 
BS11C0XBS11C0/S 90 axY + rCTxYP3/S MPii MP11 / MPi 
BS11C10XBS11C10/S 90 CTxr + XYP4/S MPio MPio / MPi 
BS10COXBS11CO/S 90 axY roTxy-ps/s MPg MPg / MP, 
BS10C10XBS11C10/S 90 axY+ roxyp6/s MPs MPs/MPi 
Among populations (P) / S 50 CTxY + ra XYP6/S MPy MP7/MP1 
Direct vs. indirect selection / S 10 Oxf*- raxYci/s MPs MPg / MPi 
Population BS10 vs. BS11 / S 10 axY + raxYC2/s MPs MPs/MPi 
BS10C0VS. BS10C10/S 10 CxY + rOxYC3/S MP4 MP4/MP1 
BS11C0VS. BS11C10/S 10 axv + raxyc4/s MP3 MP3/MP1 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S 10 CTXY + fa XYC5/S MP2 MP2/MP1 
Pooled error 590 MPi 
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Table 12. Form of the analysis of covariance for traits X and Y for the sources of variation, »q)ected 
mean products, and appropriate F-tests pooled over sets and combined across environments. 
Source Expected mean products MP F-test 
Environment (E) 
Set (S) 
Environment (E) x Set (S) 
Replication (R) / S 
Environment (E) x Replication (R) / S 
Lines (L) / S oxY + raxY ExL/s"*" recxY L/S MP27 MP27/MP14 
BS10C0 X BS10C0 / S axY + raxY ExPi/s + reoxr PI/S MP26 MP26/ MPI3 
BS10C10XBS10C10/S CTxY + raXY ExP2/s reoxv P2/s MP25 MP25/MP12 
BS11C0XBS11C0/S CTxY + raxY Expa/s"*" reoxy P3/s MP24 MP24 / MP^^  
BS11C10XBS11C10/S CTxY + ra XY ExP4/s reo xy p4/s MP23 MP23 / MPio 
BS10C0XBS11C0/S axY + rOxY ExPS/S"*"P5/S MP22 MP22/MP9 
BS10C10XBS11C10/S CTXY + tctxy exp6/s+ reaXY P6/s MP21 MP21 / MPs 
Among populations (P) / S CTXY TCTXY EXP/S+ reCxY P6/S MP20 MP20/MP7 
Direct vs. indirect selection / S OxY + fCTxY ExCI/S"*" reaxY C1/S MPI9 MPi9 / MPe 
Population BS10 vs. BS11 /S CTxY + fa XY ExC2/S "*• rSa xy C2/S MP18 MP18/MP5 
BSIOCOvs. BS10C10/S axY + roxY EXC3/S +reaxY c3/s MPI7 MP17/MP4 
BS11C0VS. BS11C10/S CTxY + ro XY EXC4/S ""eo XY C4/S MP16 MP16/MP3 
BS1 OxBS11 CO vs. BS1 OxBS11C10 / S axY + TCTXY EXC5/S+ reoXY CS/S MPis MP15/MP2 
E x Lines (L) / S axY + rOxY ExL/S MPI4 MP14/MP1 
ExBS10C0xBS10C0/S axY + rcxY ExPi/s MPI3 MP13/MP1 
ExBS10C10xBS10C10/S Oxy + TCTXY ExP2/S MP12 MP12/MP1 
ExBS11C0xBS11C0/S axY + rOxY ExP3/S MP11 MP11 /MPi 
ExBS11C10xBS11C10/S CTxY + rOxY EXP4/S MPio MP10/MP1 
ExBS10C0xBS11C0/S axY + roxY Exps/s MPg MPg / MP^ 
E X BS10C10 x BS11C10 / S axY + ra XY EXP6/S MPs MPs / MP, 
E X Among populations (P) / S axY + TCTXY EXP/S MP7 MP7/MP1 
E X Direct vs. indirect selection / S axY + roxY exci IS MPs MPs / MPi 
E X Population BS10 vs. BS11/3 GxY + TCTXY ExC2/S MPs MPs / MPi 
E X BS10C0 vs. BS10C10 / S CTXY rOxY ExC3/S MP4 MP4/MP1 
E X BS11 CO vs. BS11 CI 0 / S OxY + fOxY ExC4/S MP3 MP3 / MPi 
E X BS1 OxBS11 CO vs. BS1 OxBS11C10 / S OXY + TCTXY EXC5/S MP2 MP2/MP1 
Pooled enror MPI 
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APPENDIX J. RAW DATA OF ALL TRAITS 
FOR EACH OF FOUR ENVIRONMENTS 
Tible JL Riw diU for four environmenls listing stand, root lodging, sUDc kx^ng, plant and CH-beigilt score, gilin weigjit, grain moisiute, and days 
from plantmg to mid-anlhesis and midsilk for expeinnent 20, fiiU-sibs among and behween BS10 and BS11 for cydes zero (CO) and ten (CI 0). 
Plant Ear Planting Planting 
Root StaBc Dropped height height to Grain Grain to 
LOG. Year Rep. Plot^  Set Entry Stand lodging lodgmg ears score score anthesis weight moisture midsflic 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1995 1 38 1 1 24 1 10 0 4 3 86 9.7 25.7 87 
Ames 1995 2 5 1 1 23 0 6 1 4 5 85 7.7 27.5 86 
Ames 1995 1 9 1 2 49 0 5 0 4 4 85 11.2 26.0 87 
Ames 1995 2 25 1 2 41 1 5 1 3 3 84 10.3 25.5 86 
Ames 1995 1 27 1 3 43 0 20 2 5 5 85 10.9 28.1 85 
Ames 1995 2 34 1 3 42 0 13 1 4 5 84 13.3 28.8 84 
Ames 1995 1 49 1 4 34 0 13 0 3 3 83 6.6 26.1 85 
Ames 1995 2 18 1 4 37 0 10 1 3 3 83 7.5 25.8 85 
Ames 1995 1 41 1 5 51 0 10 1 3 3 80 13.6 27.4 81 
Ames 1995 2 39 1 5 42 0 16 3 4 3 79 10.9 24.3 80 
Ames 1995 1 44 1 6 46 0 6 1 5 5 88 11.0 28.4 92 
Ames 1995 2 9 1 6 52 1 6 0 4 4 87 11.8 22.2 91 
Ames 1995 1 42 1 7 37 0 9 1 4 4 85 13.S 30.3 86 
Ames 1995 2 55 1 7 38 0 21 0 4 3 84 10.1 26.8 85 
Ames 1995 1 18 1 8 43 0 12 0 4 5 86 14.8 27.4 89 
Ames 1995 2 59 1 8 50 0 10 1 5 5 87 14.5 27.1 90 
Ames 1995 1 6 1 9 26 2 3 2 5 5 89 13.1 33.6 90 
Ames 1995 2 40 1 9 19 0 5 0 5 4 84 9.5 28.9 86 
Ames 1995 1 28 1 10 31 0 13 0 4 4 84 12.6 29.0 85 
Ames 1995 2 21 1 10 38 0 11 1 4 3 86 9.5 25.0 89 
Ames 1995 1 56 1 11 25 0 15 0 3 3 80 11.1 22.5 81 
Ames 1995 2 27 1 11 36 0 8 0 3 3 81 11.9 24.1 82 
Ames 1995 1 19 1 12 40 0 11 1 3 3 82 8.5 21.1 84 
Ames 1995 2 57 1 12 38 0 8 2 3 3 83 8.3 21.4 85 
Ames 1995 1 52 1 13 35 0 16 0 3 2 80 10.3 20.9 81 
Ames 1995 2 6 1 13 49 0 14 0 3 3 79 13.6 22.3 81 
Ames 1995 1 12 1 14 42 0 14 0 3 3 82 11.4 23.2 83 
Ames 1995 2 31 1 14 43 0 19 1 3 3 81 11.3 22.0 82 
Ames 1995 1 36 1 15 34 0 9 1 4 4 85 9.4 25.9 86 
Ames 1995 2 50 1 15 22 0 7 0 4 2 83 9.5 25.3 85 
Ames 1995 1 13 1 16 48 0 14 1 3 3 81 12.3 20.8 83 
Ames 1995 2 3 1 16 41 0 13 0 3 3 82 11.3 20.2 81 
Ames 1995 1 45 1 17 AO 0 14 0 3 3 80 9.5 21.0 80 
Ames 1995 2 51 1 17 33 0 7 1 2 2 79 9.3 19.0 80 
Ames 1995 1 59 1 18 40 0 15 0 2 2 81 9.3 22.6 82 
Ames 1995 2 52 1 18 44 0 18 0 2 2 81 10.1 24.4 81 
Ames 1995 1 16 1 19 50 0 16 1 3 3 82 11.1 22.5 84 
Ames 1995 2 58 1 19 50 0 23 0 4 3 82 7.8 21.0 84 
Ames 1995 1 30 1 20 32 0 12 0 4 4 84 10.9 26.2 85 
Ames 1995 2 4 1 20 35 0 10 0 3 3 81 10.0 23.1 82 
Ames 1995 1 43 1 21 52 0 9 1 5 5 82 16.2 25.9 85 
Ames 1995 2 30 1 21 46 1 4 2 4 4 81 17.2 25.9 82 
Ames 1995 1 46 1 22 52 0 5 2 4 3 80 16.2 22.5 84 
Ames 1995 2 7 1 22 48 0 5 0 4 4 80 16.0 21.9 83 
Ames 1995 1 3 1 23 37 0 2 1 3 3 84 18.5 21.5 87 
Ames 1995 2 47 1 23 40 0 2 0 3 2 83 19.6 28.5 85 
Ames 1995 1 29 1 24 49 0 7 0 3 3 82 13.0 27.1 83 
Ames 1995 2 1 1 24 50 0 5 0 3 3 81 16.3 20.3 82 
Ames 1995 1 37 1 25 52 0 3 0 3 3 81 12.4 24.0 82 
Ames 1995 2 44 1 25 52 0 5 2 3 3 81 10.0 25.8 84 
Ames 1995 1 1 1 26 47 0 8 0 4 3 84 13.8 26.1 85 
Ames 1995 2 54 1 26 37 0 5 0 4 3 83 12.9 25.6 85 
Ames 1995 1 47 1 27 39 0 2 0 4 2 83 12.0 24.1 85 
Ames 1995 2 49 1 27 45 0 2 0 3 2 82 13.4 21.5 84 
Ames 1995 1 60 1 28 49 0 7 0 3 3 81 13.7 20.5 81 
Ames 1995 2 28 1 28 43 0 4 1 4 3 81 13.7 22.7 82 
Ames 1995 1 10 1 29 44 0 1 0 3 3 81 13.4 24.5 82 
Ames 1995 2 41 1 29 45 0 4 0 3 2 81 11.1 22.3 82 
Ames 1995 1 20 1 30 48 0 8 2 4 3 82 13.9 22.2 83 
Ames 1995 2 33 1 30 50 0 5 0 4 3 82 15.6 25J2 83 
Ames 1995 1 23 1 31 45 0 4 1 3 3 82 15.2 21.9 83 
Ames 1995 2 15 1 31 45 0 0 4 3 3 81 14.2 18.7 82 
Ames 1995 1 14 1 32 48 0 5 0 2 2 79 12.1 19.5 81 
Ames 1995 2 16 1 32 52 0 18 3 2 2 79 12.2 19.6 81 
Ames 1995 1 26 1 33 48 0 4 1 3 2 81 15.7 23.3 81 
Ames 1995 2 53 1 33 52 1 6 0 3 2 80 15.8 23.4 81 
Table Jl. (conlaiiied) 140 
Plant Ear Planting Planting 
Root Stalk Dropped hetglrt heigtit to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthests weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1995 1 7 1 34 33 1 2 0 4 4 86 14.6 22.4 89 
Ames 199S 2 48 1 34 28 0 4 1 3 3 84 15.0 27.4 86 
Ames 1995 1 55 1 35 39 0 3 0 2 2 81 13.2 24.5 81 
Ames 1995 2 22 1 35 35 0 3 0 2 2 81 9.9 23.9 82 
Ames 1995 1 22 1 36 48 0 7 1 3 3 82 14.3 28.1 83 
Ames 1995 2 42 1 36 51 0 6 0 3 3 82 14.8 25.1 83 
Ames 1995 1 25 1 37 49 0 5 0 3 2 82 14.7 24.5 83 
Ames 199S 2 20 1 37 46 0 8 0 3 2 81 13.0 23.8 82 
Ames 1995 1 17 1 38 43 0 3 0 3 2 82 15.6 19.3 83 
Ames 1995 2 36 1 38 39 0 0 2 3 2 81 1Z0 20.6 82 
Ames 1995 1 35 1 39 50 0 3 0 3 2 84 10.5 22.2 85 
Ames 1995 2 14 1 39 41 0 10 0 3 4 84 9.3 24.8 85 
Ames 1995 1 31 1 40 41 0 2 0 4 3 83 1Z6 21.4 84 
Ames 1995 2 11 1 40 45 0 1 0 4 3 82 13.9 21.1 84 
Ames 1995 1 5 1 41 30 1 4 1 3 83 14.0 21.4 84 
Ames 1995 2 37 1 41 47 0 11 1 4 3 82 10.3 21.3 83 
Ames 1995 1 21 1 42 44 0 9 1 4 4 85 13.3 27.7 85 
Ames 1995 2 12 1 42 38 0 10 0 4 3 84 12.2 26.3 85 
Ames 1995 1 33 1 43 43 0 14 1 4 4 84 10.8 23.5 87 
Ames 1995 2 13 1 43 41 0 6 0 4 4 83 1Z0 25.2 85 
Ames 1995 1 2 1 44 43 1 10 0 4 4 84 1Z9 27.9 86 
Ames 1995 2 43 1 44 52 0 19 0 4 4 84 10.9 25.5 86 
Ames 1995 1 57 1 45 45 0 21 0 5 5 85 1Z6 24.9 89 
Ames 1995 2 45 1 45 50 0 14 0 5 5 86 11.7 24.4 89 
Ames 1995 1 32 1 46 28 0 11 1 5 5 88 13.7 28.9 90 
Ames 1995 2 38 1 46 39 0 9 1 5 5 87 13.1 27.3 89 
Ames 1995 1 50 1 47 44 0 14 1 4 4 82 1Z9 26.3 83 
Ames 1995 2 26 1 47 47 2 14 0 3 4 82 12.2 24.4 83 
Ames 1995 1 53 1 48 49 0 12 1 4 3 83 14.6 25.0 85 
Ames 1995 2 56 1 48 51 0 19 1 4 3 83 9.6 26.9 85 
Ames 1995 1 24 1 49 38 0 1 0 4 3 82 12.2 28.2 85 
Ames 1995 2 60 1 49 39 0 8 0 4 4 82 120 23.6 85 
Ames 1995 1 15 1 50 33 0 4 0 4 3 83 13.6 26.9 85 
Ames 1995 2 46 1 50 29 0 3 0 4 3 84 9.2 27.4 85 
Ames 1995 1 4 1 51 49 1 1 0 4 2 81 17.2 24.6 83 
Ames 1995 2 35 1 51 47 0 2 5 4 3 81 17.1 20.0 82 
Ames 1995 1 58 1 52 44 0 7 0 4 3 81 13.9 18.5 81 
Ames 1995 2 8 1 52 52 0 10 1 4 4 80 13.3 22.0 81 
Ames 1995 1 40 1 53 45 0 4 0 4 3 82 15.6 19.7 83 
Ames 1995 2 19 1 53 48 1 2 1 5 4 81 15.5 21.4 82 
Ames 1995 1 54 1 54 36 0 5 0 3 3 85 11.6 20.7 85 
Ames 1995 2 29 1 54 45 0 10 0 3 3 83 1Z0 21.4 84 
Ames 1995 1 8 1 55 38 0 5 0 4 3 86 13.8 30.8 87 
Ames 1995 2 23 1 55 42 0 1 0 3 3 85 17.3 282 87 
Ames 1995 1 34 1 56 46 0 3 0 3 3 84 15.2 21.9 85 
Ames 1995 2 10 1 56 41 0 2 0 3 3 82 15.3 23.8 84 
Ames 1995 1 48 1 57 41 0 2 0 4 3 85 16.3 24.4 85 
Ames 1995 2 17 1 57 48 0 5 2 4 3 84 18.2 19.5 85 
Ames 1995 1 51 1 58 23 0 2 0 3 2 81 7.8 19.3 82 
Ames 1995 2 24 1 58 27 0 1 0 3 2 81 8.5 20.6 82 
Ames 1995 1 11 1 59 46 0 2 0 3 2 84 15.0 19.3 85 
Ames 1995 2 2 1 59 34 0 3 0 3 2 84 14.5 20.9 85 
Ames 1995 1 39 1 60 38 0 4 0 4 2 85 14.1 22.7 85 
Ames 1995 2 32 1 60 40 1 4 1 4 3 84 1Z7 23.9 85 
Ames 1995 1 65 2 61 52 0 7 4 4 3 83 11.3 29.4 85 
Ames 1995 2 110 2 61 43 2 4 1 4 3 83 10.1 27.9 85 
Ames 1995 1 118 2 62 30 2 11 1 4 3 84 9.0 26.6 85 
Ames 1995 2 106 2 62 40 0 11 1 4 4 85 10.7 30.1 86 
Ames 1995 1 68 2 63 40 2 13 0 4 4 86 12.2 26.9 86 
Ames 1995 2 65 2 63 33 1 16 0 4 4 85 8.3 25.8 86 
Ames 1995 1 93 2 64 37 0 10 0 4 3 88 10.1 23.9 90 
Ames 1995 2 100 2 64 45 0 10 0 5 5 88 8.3 25.4 91 
Ames 1995 1 117 2 65 21 1 5 0 4 5 90 8.3 29.5 93 
Ames 1995 2 120 2 30 0 19 0 5 5 88 10.4 30.3 91 
Ames 1995 1 101 2 66 38 0 5 2 3 2 81 8.5 26.5 82 
Ames 1995 2 117 2 66 48 0 11 1 4 3 82 10.2 23.1 85 
Ames 1995 1 112 2 67 28 0 6 0 4 3 84 10.2 30.1 87 
Ames 1995 2 88 2 67 38 0 11 1 4 3 85 11.6 30.5 88 
Table JI. (contioued) 141 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anttiesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1995 1 100 2 68 47 3 14 0 5 4 85 11.2 24.8 87 
Ames 1995 2 63 2 68 47 1 17 0 4 5 84 10.3 24.6 85 
Ames 1995 1 67 2 69 38 0 7 0 3 3 83 11.0 21.5 85 
Ames 1995 2 86 2 69 50 0 5 0 3 3 81 11.6 20.9 83 
Ames 1995 1 81 2 70 49 0 14 2 4 4 86 6.6 30.0 89 
Ames 1995 2 74 2 70 32 0 13 1 4 4 87 9.6 30.1 89 
Ames 1995 1 88 2 71 29 0 7 1 3 2 81 9.0 24.3 82 
Ames 1995 2 113 2 71 25 0 7 0 3 2 81 7.5 23.4 81 
Ames 1995 1 94 2 72 32 0 11 0 4 3 83 7.9 21.0 85 
Ames 1995 2 102 2 72 40 1 17 0 4 3 82 8.8 21.3 86 
Ames 1995 1 107 2 73 50 0 10 5 3 3 83 10.1 26.5 85 
Ames 1995 2 75 2 73 36 0 13 0 3 3 82 10.3 25.5 84 
Ames 1995 1 110 2 74 21 0 7 1 4 4 85 7.8 25.8 87 
Ames 1995 2 116 2 74 43 0 10 1 4 4 85 8.3 21.6 87 
Ames 1995 1 104 2 75 48 0 4 0 4 2 81 14.6 24.5 82 
Ames 1995 2 83 2 75 46 0 3 0 4 3 81 13.9 21.8 81 
Ames 1995 1 70 2 76 24 0 3 1 3 2 83 9.2 26.4 84 
Ames 1995 2 87 2 76 41 0 10 0 3 2 84 10.9 28.8 84 
Ames 1995 1 63 2 77 45 0 18 1 3 3 84 8.4 27.8 86 
Ames 1995 2 95 2 77 0 25 0 3 4 85 5.9 26.6 86 
Ames 1995 1 90 2 78 30 0 2 0 4 3 81 11.6 22.2 82 
Ames 1995 2 79 2 78 46 0 13 0 4 3 81 13.1 21.5 84 
Ames 1995 1 75 2 79 38 0 11 0 3 3 81 10.4 2Z8 81 
Ames 1995 2 89 2 79 40 0 29 0 3 3 81 10.5 24.3 82 
Ames 1995 1 72 2 80 39 0 8 1 4 3 83 10.5 25.5 84 
Ames 1995 2 98 2 80 42 0 14 0 4 3 81 11.0 25.0 83 
Ames 1995 1 74 2 81 27 0 2 0 3 2 82 10.1 22.2 84 
Ames 1995 2 76 2 81 41 0 5 0 3 2 81 14.0 24.4 84 
Ames 1995 1 105 2 82 52 0 13 0 4 3 82 14.5 24.9 84 
Ames 1995 2 61 2 82 50 0 6 0 4 3 81 14.6 21.6 82 
Ames 1995 1 85 2 83 18 0 0 0 3 2 83 8.5 24.7 84 
Ames 1995 2 101 2 83 36 0 4 0 3 2 84 10.7 20.5 85 
Ames 1995 1 78 2 84 52 0 5 0 4 3 81 13.4 23.1 83 
Ames 1995 2 62 2 84 45 0 8 0 3 3 81 12.9 21.5 82 
Ames 1995 1 99 2 85 37 0 7 0 4 3 82 9.9 23.6 83 
Ames 1995 2 68 2 85 42 0 5 0 4 3 82 13.7 25.4 83 
Ames 1995 1 84 2 86 52 0 1 2 3 3 83 14.0 25.1 84 
Ames 1995 2 66 2 86 51 0 0 2 4 3 83 14.8 23.9 85 
Ames 1995 1 106 2 87 50 0 5 0 3 2 81 14.5 23.9 81 
Ames 1995 2 67 2 87 47 1 0 0 4 3 81 14.4 23.5 81 
Ames 1995 1 92 2 88 26 0 3 0 4 3 85 9.8 24.4 85 
Ames 1995 2 108 2 88 43 1 6 1 5 4 85 1Z3 24.9 86 
Ames 1995 1 89 2 89 34 0 0 0 4 2 85 14.3 29.4 88 
Ames 1995 2 109 2 89 38 0 2 0 4 3 85 10.4 28.4 89 
Ames 1995 1 116 2 90 51 0 4 0 3 3 83 11.6 26.2 85 
Ames 1995 2 70 2 90 49 0 4 0 4 3 80 15.5 26.1 83 
Ames 1995 1 77 2 91 50 0 13 2 4 3 82 14.4 25.4 84 
Ames 1995 2 84 2 91 52 0 7 1 3 3 81 14.0 24.4 82 
Ames 1995 1 66 2 92 52 0 4 1 3 3 82 14.9 25.7 85 
Ames 1995 2 81 2 92 46 0 7 0 4 3 84 13.2 21.2 85 
Ames 1995 1 87 2 93 37 0 10 3 4 3 83 9.0 24.6 84 
Ames 1995 2 78 2 93 46 0 7 1 3 3 84 11.5 22.8 85 
Ames 1995 1 76 2 94 42 0 3 0 4 3 84 13.9 25.3 85 
Ames 1995 2 73 2 94 48 0 2 0 3 3 84 13.5 23.1 85 
Ames 1995 1 83 2 95 46 0 4 0 3 3 81 15.0 24.5 82 
Ames 1995 2 114 2 95 46 2 9 1 4 3 81 16.5 23.2 81 
Ames 1995 1 64 2 96 50 0 5 0 2 2 81 12.6 23.0 81 
Ames 1995 2 69 2 96 52 0 7 0 2 2 80 13.4 22.1 81 
Ames 1995 1 98 2 97 41 0 7 1 4 3 84 126 22.6 84 
Ames 1995 2 91 2 97 47 1 12 1 4 4 82 13.7 23.5 82 
Ames 1995 1 120 2 98 40 0 0 0 3 3 85 13.5 23.1 85 
Ames 1995 2 71 2 98 34 0 1 0 3 3 85 11.8 21.1 85 
Ames 1995 1 109 2 99 43 0 5 3 4 3 86 16.8 26.8 88 
Ames 1995 2 112 2 99 44 0 2 0 4 3 85 16.8 25.7 85 
Ames 1995 1 86 2 100 52 0 7 0 3 2 84 15.4 24.6 84 
Ames 1995 2 105 2 100 52 0 4 0 3 3 84 16.1 25.7 85 
Ames 1995 1 62 2 101 45 0 4 0 4 4 85 14.0 28.5 89 
Ames 1995 2 92 2 101 52 0 11 0 4 4 85 12.8 28.6 89 
Table JI. (oontinued) 142 
Plant Ear Planting Planting 
Root Static Dropped heigtit height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodgnig ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)^  (1-5)* days lt>s. % days 
Ames 1995 1 119 2 102 37 0 14 0 3 3 80 9.6 212 81 
Ames 1995 2 118 2 102 39 0 16 0 4 3 80 7.8 23.4 81 
Ames 1995 1 82 2 103 44 1 13 1 4 4 84 11.0 26.6 85 
Ames 1995 2 94 2 103 43 0 16 0 4 4 84 11.2 25.7 85 
Ames 1995 1 79 2 104 49 0 20 0 4 4 82 11.9 20.8 84 
Ames 1995 2 111 2 104 0 9 0 4 3 82 10.5 23.0 85 
Ames 1995 1 96 2 105 36 0 11 0 5 S 87 10.5 26.5 89 
Ames 1995 2 115 2 105 38 2 13 0 4 S 88 1Z3 26.4 89 
Ames 1995 1 95 2 106 36 0 11 0 4 3 81 10.2 24.5 82 
Ames 1995 2 72 2 106 43 0 10 0 3 3 82 14.0 262 83 
Ames 1995 1 73 2 107 43 0 5 0 4 3 85 16.0 25.4 86 
Ames 1995 2 104 2 107 50 0 13 0 4 3 85 13.0 24.9 87 
Ames 1995 1 97 2 108 51 0 19 0 4 3 81 11.4 23.6 82 
Ames 1995 2 77 2 108 51 0 10 0 3 4 80 14.2 23.1 82 
Ames 1995 1 115 2 109 34 1 2 0 4 4 88 1Z8 27.7 89 
Ames 1995 2 93 2 109 48 2 9 0 5 5 85 13.8 28.5 87 
Ames 1995 1 91 2 110 24 0 8 0 4 4 84 11.1 27.5 86 
Ames 1995 2 107 2 110 43 0 12 0 5 5 85 14.2 27.5 88 
Ames 1995 1 111 2 111 30 1 1 1 4 3 81 10.3 23.3 83 
Ames 1995 2 85 2 111 40 0 4 0 4 4 82 13.4 24.6 85 
Ames 1995 1 114 2 112 34 0 5 0 4 3 82 10.5 20.7 84 
Ames 1995 2 64 2 112 44 0 6 0 3 3 82 1^3 23.5 83 
Ames 1995 1 103 2 113 51 0 6 0 3 2 81 1Z0 212 81 
Ames 1995 2 82 2 113 46 1 11 0 4 3 81 12.7 19.1 81 
Ames 1995 1 71 2 114 49 2 5 0 5 4 84 14.9 25.0 85 
Ames 1995 2 99 2 114 52 1 3 1 5 4 85 15.3 23.9 85 
Ames 1995 1 102 2 115 41 1 0 0 4 2 83 13.0 26.8 85 
Ames 1995 2 97 2 115 44 0 2 0 4 3 84 125 23.4 85 
Ames 1995 1 108 2 116 45 0 4 1 3 2 84 9.5 272 85 
Ames 1995 2 119 2 116 42 0 10 0 4 3 84 11.5 25.6 85 
Ames 1995 1 69 2 117 38 0 4 0 4 3 81 13.9 23.8 82 
Ames 1995 2 90 2 117 34 0 4 0 3 2 81 125 241 81 
Ames 1995 1 80 2 118 32 0 1 0 3 3 82 9.4 19.6 84 
Ames 1995 2 80 2 118 24 0 2 0 3 3 82 7.9 18.4 84 
Ames 1995 1 113 2 119 42 1 7 0 4 4 87 13.4 25.3 89 
Ames 1995 2 103 2 119 43 1 10 2 5 4 85 13.7 252 87 
Ames 1995 1 61 2 120 47 0 1 0 3 3 85 10.1 28.0 87 
Ames 1995 2 96 2 120 39 0 4 0 3 2 85 10.8 23.9 87 
Ames 1995 1 176 3 121 36 0 7 0 4 4 85 11.9 242 87 
Ames 1995 2 152 3 121 49 0 11 1 4 4 84 8.6 26.3 87 
Ames 1995 1 145 3 122 52 0 24 2 4 3 81 10.2 242 83 
Ames 1995 2 168 3 122 47 0 6 1 4 3 81 13.9 24.4 83 
Ames 1995 1 131 3 123 39 0 4 2 4 4 85 10.3 23.4 87 
Ames 1995 2 143 3 123 39 0 2 0 5 5 85 121 21.6 88 
Ames 1995 1 148 3 124 44 0 14 1 4 3 83 9.8 28.5 85 
Ames 1995 2 166 3 124 50 0 10 0 4 3 82 13.1 26.7 85 
Ames 1995 1 1  ^ 3 125 32 0 15 0 3 3 81 9.9 25.1 81 
Ames 1995 2 121 3 125 40 0 8 0 3 3 82 13.9 228 83 
Ames 1995 1 149 3 126 37 0 5 0 4 4 87 120 27.9 89 
Ames 1995 2 175 3 126 36 0 5 0 4 3 87 13.1 27.0 89 
Ames 1995 1 128 3 127 12 0 4 0 4 3 89 4.4 30.1 90 
Ames 1995 2 148 3 127 13 0 3 0 5 3 93 4.7 33.4 95 
Ames 1995 1 175 3 128 43 0 11 0 3 3 81 123 23.8 82 
Ames 1995 2 162 3 128 37 0 16 0 3 3 83 10.5 24.7 84 
Ames 1995 1 179 3 129 34 0 5 0 3 3 82 9.2 27.0 85 
Ames 1995 2 169 3 129 43 0 17 0 3 3 82 9.9 26.8 85 
Ames 1995 1 169 3 130 40 0 3 0 4 3 88 120 27.5 87 
Ames 1995 2 174 3 130 36 0 8 0 4 4 87 11.2 26.6 88 
Ames 1995 1 129 3 131 37 0 9 0 4 3 84 10.3 25.1 85 
Ames 1995 2 177 3 131 49 0 14 0 4 4 85 9.5 25.3 85 
Ames 1995 1 151 3 132 38 0 22 0 4 4 82 5.7 220 84 
Ames 1995 2 167 3 132 40 0 15 0 4 3 83 8.0 223 85 
Ames 1995 1 171 3 133 38 0 10 0 3 3 81 9.6 20.7 83 
Ames 1995 2 150 3 133 35 0 15 0 3 3 81 8.3 21.9 83 
Ames 1995 1 137 3 134 23 0 6 2 3 3 83 7.9 24.4 84 
Ames 1995 2 149 3 134 34 0 14 1 3 3 82 7.1 24.7 84 
Ames 1995 1 132 3 135 32 0 4 0 4 3 87 10.1 25.8 88 
Ames 1995 2 127 3 135 37 0 7 0 4 3 85 11.2 26.3 86 
Table Jl. (oontinued) 143 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsflk 
no. no. no. no. (1-S)^  (1-5)^  days li>s. % days 
Ames 1995 1 158 3 136 41 0 15 0 3 2 85 8.7 22.7 87 
Ames 1995 2 158 3 136 36 0 15 1 3 3 84 9.9 24.0 85 
Ames 1995 1 173 3 137 30 0 5 0 4 3 84 8.0 21.8 86 
Ames 1995 2 176 3 137 36 0 12 0 4 3 85 9.3 21.3 87 
Ames 1995 1 162 3 138 35 0 10 0 4 3 84 10.3 26.7 85 
Ames 1995 2 122 3 138 29 0 2 0 4 3 85 10.3 24.2 86 
Ames 1995 1 160 3 139 45 0 2 0 3 2 81 12.2 26.9 85 
Ames 1995 2 164 3 139 46 0 11 1 4 3 83 9.2 28.3 85 
Ames 1995 1 140 3 140 20 0 9 0 2 2 82 4.9 23.5 82 
Ames 1995 2 136 3 140 26 0 14 0 2 2 80 6.7 20.9 81 
Ames 1995 1 163 3 141 47 0 4 0 3 2 80 13.6 22.2 81 
Ames 1995 2 155 3 141 43 0 1 0 3 2 81 12.1 21.2 81 
Ames 1995 1 170 3 142 31 0 1 0 2 1 83 10.9 23.6 84 
Ames 1995 2 130 3 142 40 0 1 0 2 2 83 12.4 20.6 85 
Ames 1995 1 154 3 143 26 0 0 0 3 3 81 12.0 21.1 81 
Ames 1995 2 129 3 143 24 0 0 0 3 2 81 11.6 22.6 81 
Ames 1995 1 177 3 144 36 0 5 0 3 2 82 8.5 18.4 83 
Ames 1S85 2 125 3 144 42 0 4 1 3 2 84 13.0 20.8 84 
Ames 1995 1 130 3 145 22 0 4 1 4 3 86 9.0 22.8 86 
Ames 1995 2 128 3 145 30 0 4 0 3 3 85 13.1 21.2 85 
Ames 1995 1 166 3 146 42 0 1 0 5 3 83 19.0 27.0 84 
Ames 1995 2 171 3 146 41 0 3 0 4 3 82 14.0 26.5 83 
Ames 1995 1 174 3 147 23 0 2 0 4 3 83 10.6 21.9 84 
Ames 1995 2 145 3 147 28 0 3 1 4 3 82 10.6 22.1 84 
Ames 1995 1 125 3 148 44 1 5 0 4 3 81 14.4 25.3 83 
Ames 1995 2 161 3 148 50 1 4 0 4 3 83 13.6 22.9 85 
Ames 1995 1 164 3 149 34 1 2 0 3 3 83 13.5 22.6 84 
Ames 1995 2 137 3 149 46 0 12 1 3 3 82 14.0 20.8 84 
Ames 1995 1 126 3 150 35 0 4 0 3 3 84 9.8 2ZS 88 
Ames 1995 2 180 3 150 40 0 8 0 4 3 85 10.6 20.6 87 
Ames 1995 1 147 3 151 48 0 7 1 3 2 83 1Z2 20.1 83 
Ames 1995 2 156 3 151 47 0 6 0 3 3 82 11.2 19.0 82 
Ames 1995 1 161 3 152 49 0 4 0 3 3 84 12.9 24.2 85 
Ames 1995 2 123 3 152 43 0 6 0 4 3 85 13.0 21.9 85 
Ames 1995 1 142 3 153 24 0 4 0 3 2 84 8.5 24.1 84 
Ames 1995 2 126 3 153 32 2 6 1 3 3 85 9.7 24.1 85 
Ames 1995 1 152 3 154 50 0 4 0 4 3 82 15.1 21.5 84 
Ames 1995 2 179 3 154 42 0 7 0 4 4 83 1Z9 20.2 84 
Ames 1995 1 159 3 155 37 0 4 0 3 3 85 12.8 25.4 85 
Ames 1995 2 173 3 155 34 0 4 0 3 3 84 10.4 27.9 85 
Ames 1995 1 172 3 156 38 0 7 0 3 3 81 14.1 23.1 81 
Ames 1995 2 170 3 156 40 0 8 3 3 4 82 10.4 26.3 84 
Ames 1995 1 150 3 157 44 0 11 0 3 3 80 14.4 23.1 81 
Ames 1995 2 142 3 157 42 0 12 1 3 2 80 12.0 21.3 81 
Ames 1995 1 136 3 158 38 0 4 0 3 3 82 14.5 20.6 84 
Ames 1995 2 160 3 158 47 0 4 1 4 3 81 14.9 19.2 82 
Ames 1995 1 156 3 159 45 0 2 1 3 2 81 11.6 21.7 82 
Ames 1995 2 146 3 159 48 0 6 1 3 2 82 11.6 24.4 82 
Ames 1995 1 133 3 160 32 0 2 0 3 3 83 12.2 19.5 83 
Ames 1995 2 165 3 160 37 0 2 0 4 3 84 10.4 20.5 85 
Ames 1995 1 157 3 161 41 1 8 0 5 5 86 15.6 21.7 86 
Ames 1995 2 172 3 161 52 0 11 1 5 4 84 13.0 24.6 85 
Ames 1995 1 127 3 162 42 0 6 2 4 3 83 12.8 26.2 85 
Ames 1995 2 138 3 162 37 0 10 1 4 3 82 11.5 22.3 83 
Ames 1995 1 141 3 163 45 1 5 0 4 3 83 10.1 26.9 85 
Ames 1995 2 124 3 163 46 0 4 1 4 3 83 10.4 25.6 85 
Ames 1995 1 138 3 164 45 0 11 0 3 3 83 11.4 25.8 85 
Ames 1995 2 134 3 164 46 0 13 3 4 3 82 10.5 26.5 84 
Ames 1995 1 168 3 165 44 0 7 0 4 3 88 8.3 25.7 87 
Ames 1995 2 132 3 165 51 0 8 2 4 3 85 9.1 24.3 85 
Ames 1995 1 146 3 166 47 3 5 3 4 3 81 13.9 25.3 83 
Ames 1995 2 157 3 166 49 0 4 0 4 3 81 17.0 23.4 83 
Ames 1995 1 153 3 167 46 0 8 1 4 3 82 14.5 24.3 83 
Ames 1995 2 133 3 167 52 1 13 0 4 3 83 11.7 25.1 82 
Ames 1995 1 139 3 168 38 0 1 0 2 3 83 14.9 20.1 85 
Ames 1995 2 178 3 168 40 0 8 1 3 3 84 10.4 22.2 85 
Ames 1995 1 180 3 169 45 0 9 0 4 3 83 12.6 26.3 86 
Ames 1995 2 163 3 169 44 0 15 1 4 4 84 13.1 26.9 86 
Table Jl. Ccontiimed) 144 
Plant Ear Planting Planting 
Root Staik Dropped height height to Grain Grain to 
LiK. Year Rep. Plot^  Entry Stand lodging lodging ears score score arrthesis weight moisture midsflk 
no. no. no. no. (1-5)* (1-S)* days lt>s. % days 
Ames 1995 1 143 3 170 40 0 13 0 4 3 85 11.6 28.6 85 
Ames 1995 2 153 3 170 39 0 7 0 4 3 86 9.6 26.4 87 
Ames 1996 1 134 3 171 32 0 2 1 4 3 89 13.0 27.3 90 
Ames 1985 2 144 3 171 35 0 7 0 4 4 89 11.0 27.6 88 
Ames 1985 1 144 3 172 42 0 8 0 4 4 82 14.2 23.3 82 
Ames 1995 2 147 3 172 45 0 6 0 4 4 82 16.2 23.6 83 
Ames 1985 1 122 3 173 44 0 1 0 3 2 81 13.6 24.4 83 
Ames 1995 2 140 3 173 47 0 7 0 3 2 81 14.2 22.0 82 
Ames 1995 1 178 3 174 41 1 13 1 4 4 83 12.1 19.8 84 
Ames 1995 2 154 3 174 39 0 9 0 4 3 83 11.9 19.8 84 
Ames 1995 1 155 3 175 30 0 0 0 4 2 80 13.8 24.1 85 
Ames 1995 2 141 3 175 43 0 6 0 4 3 84 14.0 22.1 93 
Ames 1995 1 121 3 176 40 0 2 0 2 2 83 10.4 25.1 84 
Ames 1995 2 139 3 176 36 0 5 1 3 2 82 11.S 22.6 84 
Ames 1995 1 135 3 177 19 0 4 0 2 2 82 7.4 21.8 82 
Ames 1995 2 131 3 177 30 0 5 0 3 2 81 10.9 21.3 81 
Ames 1995 1 123 3 178 42 0 4 1 4 3 84 13.8 22.7 85 
Ames 1995 2 151 3 178 39 0 3 0 4 3 83 ^2J2 20.8 85 
Ames 1995 1 124 3 179 35 0 6 0 4 3 85 10.2 27.0 85 
Ames 1995 2 135 3 179 35 0 4 0 3 3 83 10.7 26.8 85 
Ames 1995 1 167 3 180 45 1 4 0 3 2 81 14.3 23.7 81 
Ames 1995 2 159 3 180 47 0 4 1 3 2 81 15.0 20.7 81 
Ames 1995 1 240 4 181 39 0 4 0 4 4 84 1Z8 22.0 89 
Ames 1995 2 216 4 181 42 0 8 0 4 3 85 13.3 25.7 88 
Ames 1995 1 196 4 182 23 0 7 0 4 4 86 9.7 30.6 88 
Ames 1995 2 193 4 182 21 0 10 0 4 3 87 9.5 31.2 88 
Ames 1995 1 193 4 183 35 0 15 0 5 5 87 1Z0 30.9 89 
Ames 1995 2 185 4 183 33 0 14 1 5 5 86 8.6 27.8 88 
Ames 1995 1 231 4 184 49 0 13 0 4 3 83 12.7 21.9 85 
Ames 1995 2 203 4 184 39 0 9 1 4 3 86 9.6 19.9 87 
Ames 1995 1 182 4 185 36 1 4 0 5 5 85 14.6 29.5 89 
Ames 1995 2 224 4 185 24 0 0 0 5 5 87 11.7 31.5 91 
Ames 1995 1 208 4 186 43 0 14 0 4 3 83 11.8 32.1 86 
Ames 1995 2 188 4 186 30 0 8 0 4 3 84 9.2 31.5 87 
Ames 1995 1 226 4 187 43 0 13 1 5 5 89 11.9 29.8 92 
Ames 1995 2 240 4 187 44 0 18 0 5 5 87 10J2 25.5 91 
Ames 1995 1 239 4 188 37 0 2 0 4 3 84 10.1 23.4 87 
Ames 1995 2 220 4 188 36 1 6 0 4 3 84 11.0 25.8 85 
Ames 1995 1 204 4 189 33 0 11 0 4 3 81 11.4 26.0 82 
Ames 1995 2 204 4 189 33 0 6 1 3 2 83 8.9 27.1 84 
Ames 1995 1 210 4 190 48 0 16 0 4 4 82 12.8 23.9 83 
Ames 1995 2 231 4 190 52 0 9 0 4 4 82 13.1 25.7 83 
Ames 1995 1 222 4 191 38 0 9 0 3 2 80 9.9 21.1 80 
Ames 1995 2 237 4 191 36 0 19 0 3 2 80 8.7 20.1 81 
Ames 1995 1 181 4 192 46 0 17 1 4 4 85 6.5 28.4 88 
Ames 1995 2 239 4 192 41 0 26 0 4 4 85 9.2 27.3 87 
Ames 1995 1 235 4 193 33 0 13 1 4 3 83 9.8 24.6 85 
Ames 1995 2 209 4 193 41 0 14 1 3 2 83 9.8 26.9 86 
Ames 1995 1 200 4 194 41 0 11 0 3 3 84 11.9 24.9 85 
Ames 1995 2 189 4 194 45 0 12 0 3 3 83 11.1 26.7 85 
Ames 1995 1 234 4 195 50 0 10 0 3 2 81 12J2 24.6 81 
Ames 1995 2 207 4 195 44 0 4 0 3 2 82 10.9 25.3 82 
Ames 1995 1 237 4 196 44 0 12 1 3 2 82 9.1 22.6 84 
Ames 1995 2 198 4 196 37 0 11 1 3 2 81 11.0 22.2 83 
Ames 1995 1 194 4 197 51 0 3 0 3 3 83 10.1 25.0 85 
Ames 1995 2 187 4 197 51 0 10 0 3 2 83 10.2 27.5 85 
Ames 1995 1 219 4 198 42 0 7 1 4 3 83 14.4 21.5 85 
Ames 1995 2 225 4 198 43 0 11 0 4 4 83 1Z5 23.3 85 
Ames 1995 1 218 4 199 27 0 6 0 4 4 85 9.2 21.2 86 
Ames 1995 2 211 4 199 26 0 6 1 3 3 84 9.4 24.5 86 
Ames 1995 1 221 4 200 52 0 13 1 4 3 86 8.4 27.7 90 
Ames 1995 2 181 4 200 52 0 10 0 4 3 86 9.0 24.6 89 
Ames 1995 1 230 4 201 52 0 5 1 3 2 80 12.4 22.6 81 
Ames 1995 2 206 4 201 47 0 1 1 3 2 81 11.7 23.8 81 
Ames 1995 1 217 4 202 32 0 5 1 4 3 85 7.4 21.7 88 
Ames 1995 2 210 4 202 32 0 6 0 4 3 84 9.8 24.8 86 
Ames 1995 1 185 4 203 48 0 6 0 4 3 83 12.9 26.7 85 
Ames 1995 2 195 4 203 42 0 8 0 4 3 83 13.7 25.1 86 
Tible Jl. (cootiniied) 145 
Plant Ear Planting Planting 
Root Static Dropped heigM height to Grain Grah to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodgmg ears score score anthesis weight motsture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1995 1 233 4 204 43 0 1 0 3 2 84 13.6 26.1 85 
Ames 1995 2 218 4 204 39 0 4 0 4 3 84 12.3 23.6 86 
Ames 1995 1 215 4 205 44 0 2 0 4 3 84 16.2 21.5 86 
Ames 1995 2 190 4 205 42 0 4 0 4 3 84 15.3 24.3 85 
Ames 1995 1 220 4 206 41 0 12 0 4 3 84 13.8 21.7 85 
Ames 1995 2 232 4 206 43 0 6 0 4 3 84 16.8 26.4 84 
Ames 1995 1 201 4 207 46 0 3 1 4 3 85 11.5 26.5 87 
Ames 1995 2 236 4 207 48 0 6 2 4 3 85 15.3 27.0 86 
Ames 1995 1 212 4 208 46 0 16 0 4 3 83 13.8 23.8 84 
Ames 1995 2 229 4 208 44 0 5 1 4 3 83 14.8 23.7 84 
Ames 1995 1 227 4 209 38 0 0 0 3 3 83 13.1 25.7 85 
Ames 1995 2 234 4 209 41 0 2 0 3 2 83 11.6 24.7 84 
Ames 1995 1 198 4 210 49 3 1 1 4 3 83 14.7 23.2 85 
Ames 1995 2 186 4 210 50 0 0 0 4 3 83 16.8 25.7 84 
Ames 1995 1 203 4 211 48 0 4 0 3 2 82 16.8 21.9 82 
Ames 1995 2 196 4 211 45 1 1 2 4 3 82 13.8 20.7 82 
Ames 1995 1 195 4 212 33 0 4 1 3 3 84 1Z5 20.8 85 
Ames 1995 2 228 4 212 40 0 5 0 3 3 83 11.1 22.6 86 
Ames 1995 1 236 4 213 41 2 7 0 4 3 83 14.4 27.1 85 
Ames 1995 2 217 4 213 42 0 4 1 4 3 83 11.5 24.3 83 
Ames 1995 1 186 4 214 38 0 1 0 4 2 81 13.5 24.1 82 
Ames 1995 2 194 4 214 27 0 0 0 3 2 81 11.5 24.1 82 
Ames 1995 1 190 4 215 36 0 1 0 4 3 84 11.5 26.1 85 
Ames 1995 2 235 4 215 41 0 4 2 3 3 85 10.7 26.7 86 
Ames 1995 1 206 4 216 40 0 7 0 4 3 84 14.9 27.0 84 
Ames 1995 2 233 4 216 37 0 5 0 4 3 85 14.4 26.1 85 
Ames 1995 1 223 4 217 42 0 3 0 3 2 84 ^2.9 23.8 85 
Ames 1995 2 223 4 217 35 0 5 0 2 2 85 9.5 21.4 85 
Ames 1995 1 202 4 218 28 0 3 1 3 3 83 12.5 23.2 83 
Ames 1995 2 200 4 218 50 0 7 0 4 3 83 12.2 23.1 83 
Ames 1995 1 187 4 219 45 0 7 0 4 4 85 15.1 27.7 86 
Ames 1995 2 208 4 219 42 0 5 0 3 2 86 14.7 26.4 87 
Ames 1995 1 192 4 220 42 0 5 0 4 3 83 11.6 24.7 85 
Ames 1995 2 230 4 220 43 1 7 1 4 4 84 11.4 25.4 85 
Ames 1995 1 232 4 221 39 0 3 1 4 3 83 13.1 26.3 84 
Ames 1995 2 226 4 221 49 0 9 0 4 3 83 12.4 26.4 85 
Ames 1995 1 189 4 222 51 0 4 0 4 3 82 1Z6 28.1 84 
Ames 1995 2 191 4 222 52 0 6 1 4 3 84 12.9 29.0 85 
Ames 1995 1 216 4 223 26 0 8 0 4 3 86 10.2 27.4 88 
Ames 1995 2 219 4 223 36 0 10 1 4 3 85 8.5 26.9 87 
Ames 1995 1 188 4 224 52 3 6 0 5 4 84 14.1 30.2 87 
Ames 1995 2 197 4 224 46 0 11 2 5 4 86 11.5 28.7 89 
Ames 1995 1 199 4 22S 42 0 8 1 4 4 85 14.5 28.4 86 
Ames 1995 2 182 4 225 41 0 14 0 5 5 85 13.7 27.8 86 
Ames 1995 1 197 4 226 32 0 6 1 4 3 82 10.0 21.5 84 
Ames 1995 2 227 4 226 40 0 9 0 4 4 83 125 243 84 
Ames 1995 1 214 4 227 41 0 2 1 3 3 83 10.6 22.6 85 
Ames 1995 2 238 4 227 45 0 1 0 4 3 85 9.5 24.3 85 
Ames 1995 1 207 4 228 46 0 18 1 3 2 85 8.4 30.2 87 
Ames 1995 2 215 4 228 44 0 20 1 3 3 85 9.6 28.2 88 
Ames 1995 1 211 4 229 39 0 10 0 5 4 86 9.5 29.0 89 
Ames 1995 2 192 4 229 40 0 8 0 4 3 87 10.9 31.8 91 
Ames 1995 1 213 4 230 52 0 5 0 4 3 83 15.2 26.0 85 
Ames 1995 2 222 4 230 48 0 7 0 4 3 83 14.5 22.7 85 
Ames 1995 1 228 4 231 37 0 5 1 4 3 85 1Z5 23.5 85 
Ames 1995 2 202 4 231 35 0 8 0 4 3 86 13.3 23.3 85 
Ames 1995 1 238 4 232 41 0 9 1 4 3 84 13.5 20.9 85 
Ames 1995 2 212 4 232 32 0 6 1 4 3 85 13.6 24.5 82 
Ames 1995 1 183 4 233 46 5 3 0 4 3 83 13.6 2Z6 84 
Ames 1995 2 221 4 233 48 1 9 0 4 2 85 11.8 21.5 86 
Ames 1995 1 224 4 234 52 0 6 1 4 3 84 16.8 24.2 85 
Ames 1995 2 214 4 234 51 0 4 1 4 3 83 19.0 23.9 83 
Ames 1995 1 191 4 235 44 0 6 0 4 3 83 11.9 22.7 84 
Ames 1995 2 201 4 235 47 0 3 0 3 3 84 13.7 24.2 85 
Ames 1995 1 205 4 236 40 0 5 1 3 3 82 11.7 220 84 
Ames 1995 2 183 4 236 40 0 5 1 4 3 83 10.6 20.9 85 
Ames 1995 1 184 4 237 47 1 3 0 3 3 83 13.0 23.5 83 
Ames 1995 2 213 4 237 44 0 2 1 3 3 84 12.1 24.0 85 
Table Jl. (continued) 146 
Plant Ear Planting Planting 
Root StaUc Dropped height height to Grain Gram to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)^  (1-5)^  days lbs. % days 
Ames 199S 1 209 4 238 45 0 2 0 4 3 84 12.5 22.9 85 
Ames 1995 2 184 4 238 48 0 6 1 4 4 83 11.5 23.5 86 
Ames 1995 1 225 4 239 48 1 7 0 4 3 83 13.2 23.1 85 
Ames 1995 2 205 4 239 38 0 2 0 4 3 83 13.3 23.1 83 
Ames 1995 1 229 4 240 25 0 1 0 3 2 84 9.4 24.5 85 
Ames 1995 2 199 4 240 43 0 2 0 4 3 84 11.9 24.8 85 
Ames 1995 1 271 5 241 40 6 7 0 4 3 83 9.3 25.0 86 
Ames 1995 2 245 5 241 40 4 11 0 3 3 84 10.4 25.4 85 
Ames 1995 1 287 5 242 40 2 6 0 4 3 83 11.3 28.3 85 
Ames 1995 2 257 5 242 48 0 6 0 4 3 85 12.7 27.0 87 
Ames 1995 1 267 5 243 46 0 13 0 3 3 87 10.8 30.1 90 
Ames 1995 2 285 5 243 41 0 10 0 4 3 86 8.9 29.3 89 
Ames 1995 1 296 5 244 52 3 3 0 3 2 84 15.9 26.2 86 
Ames 1995 2 269 5 244 45 0 6 1 4 2 84 15.8 29.6 85 
Ames 1995 1 283 5 245 31 1 3 1 3 3 83 8.6 26.6 84 
Ames 1995 2 272 5 245 35 0 13 0 4 4 85 8.0 26.4 85 
Ames 1995 1 255 5 246 52 0 18 1 4 4 86 1Z8 28.8 89 
Ames 1995 2 276 5 246 44 0 9 1 4 4 85 14.4 29.3 89 
Ames 1995 1 268 5 247 38 0 16 0 4 3 85 11.0 30.1 88 
Ames 1995 2 290 5 247 35 0 10 0 5 4 85 12.6 31.4 89 
Ames 1995 1 298 5 248 48 0 6 2 3 3 84 14.6 26.3 86 
Ames 1995 2 295 5 248 33 0 6 0 4 3 84 9.6 26.7 86 
Ames 1995 1 250 5 249 39 0 11 0 3 3 81 10.8 25.0 83 
Ames 1995 2 248 5 249 38 1 8 0 3 3 81 10.5 26.7 84 
Ames 1995 1 260 5 250 43 0 5 1 4 3 86 1Z0 24.4 89 
Ames 1995 2 259 5 250 46 0 16 0 4 4 85 14.3 22.7 87 
Ames 1995 1 256 5 251 44 0 20 0 4 3 84 11.3 22.5 85 
Ames 1995 2 271 5 251 44 0 13 0 4 3 84 13.2 25.8 85 
Ames 1995 1 299 5 252 22 0 2 0 2 2 81 8.2 20.5 83 
Ames 1995 2 268 5 252 35 0 4 0 2 2 81 6.2 23.5 85 
Ames 1995 1 272 5 253 47 0 5 0 2 3 81 11.1 22.9 82 
Ames 1995 2 256 5 253 44 0 17 0 3 3 81 10.8 21.3 82 
Ames 1995 1 285 5 254 50 0 17 0 3 3 80 10.0 26.3 81 
Ames 1995 2 247 5 254 39 0 11 1 2 2 80 8.7 22.6 81 
Ames 1995 1 261 5 255 34 0 5 2 3 3 82 7.6 24.5 83 
Ames 1995 2 241 5 255 43 0 1 0 3 2 84 8.0 22.3 85 
Ames 1995 1 254 5 256 38 0 8 0 3 3 83 8.9 23.8 84 
Ames 1995 2 266 5 256 45 0 12 0 4 3 82 11.3 25.2 85 
Ames 1995 1 282 5 257 27 0 4 0 3 3 82 9.6 25.3 84 
Ames 1995 2 284 5 257 27 0 5 0 3 3 83 7.6 23.3 85 
Ames 1995 1 288 5 258 50 0 15 0 2 2 82 7.1 23.6 84 
Ames 1995 2 253 5 258 42 0 6 0 2 2 82 10.7 26.1 85 
Ames 1995 1 281 5 259 46 0 13 0 2 2 81 6.6 23.4 83 
Ames 1995 2 300 5 259 52 0 6 1 3 2 80 10.5 19.2 82 
Ames 1995 1 291 5 260 46 0 17 0 4 3 83 12.8 25.0 86 
Ames 1995 2 255 5 260 38 0 9 0 4 3 84 13.3 24.9 86 
Ames 1995 1 245 5 261 48 0 17 0 2 3 84 21.8 84 
Ames 1995 2 298 5 261 44 0 8 0 3 3 83 15.7 21.5 84 
Ames 1995 1 294 5 262 52 0 8 0 3 3 83 14.3 21.0 84 
Ames 1995 2 246 5 262 49 0 6 0 3 2 83 15.1 22.8 85 
Ames 1995 1 274 5 263 44 0 6 0 3 3 83 13.1 22.9 85 
Ames 1995 2 282 5 263 39 0 3 0 3 3 84 13.1 21.8 86 
Ames 1995 1 276 5 264 41 0 7 0 3 2 82 13.4 19.7 83 
Ames 1995 2 279 5 264 33 0 2 0 4 3 82 14.3 19.6 84 
Ames 1995 1 300 5 265 37 0 2 0 3 1 81 15.4 25.2 82 
Ames 1995 2 258 5 265 46 0 5 0 3 2 81 13.6 243 82 
Ames 1995 1 248 5 266 49 0 3 0 4 3 85 14.2 23.9 86 
Ames 1995 2 281 5 266 41 0 4 0 3 2 86 11.8 23.2 87 
Ames 1995 1 253 5 267 44 0 7 0 3 2 83 14.1 22.9 84 
Ames 1995 2 251 5 267 38 0 9 0 4 3 85 13.9 23.8 85 
Ames 1995 1 258 5 268 30 0 2 0 3 2 81 10.1 22.7 83 
Ames 1995 2 299 5 268 40 0 8 0 3 2 80 13.2 20.5 81 
Ames 1995 1 270 5 269 29 0 1 0 3 2 82 9.7 27.5 84 
Ames 1995 2 273 5 269 30 0 4 0 2 2 84 7.7 24.9 84 
Ames 1995 1 292 5 270 45 0 5 0 4 3 83 10.7 240 84 
Ames 1995 2 260 5 270 50 0 13 0 4 4 83 13.4 21.4 85 
Ames 1995 1 266 5 271 39 0 3 0 2 2 83 10.9 21.4 84 
Ames 1995 2 244 5 271 31 0 1 1 2 2 84 9.8 25.9 85 
Tible Jl. (cootiiiued) 147 
Plant Ear Planting Planting 
Root Stalk Dropped heigtit height to Grain Grain to 
Loc. Year Rep. PW  ^ Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days bs. % days 
Antes 1996 1 263 5 272 38 0 1 1 2 2 82 11.8 23.6 83 
Ames 1995 2 289 5 272 0 4 1 2 2 83 ^2.7 26.0 84 
Ames 1995 1 244 5 273 46 0 7 0 3 3 84 13.9 25.3 85 
Ames 1995 2 275 5 273 29 0 2 0 3 2 86 11.6 25.5 86 
Ames 1995 1 265 5 274 51 0 3 0 4 3 86 15.3 25.9 88 
Ames 1995 2 267 5 274 46 0 3 0 4 3 89 14.1 25.2 90 
Ames 1995 1 242 5 275 45 0 5 0 3 2 80 14.8 27.4 84 
Ames 1995 2 242 5 275 33 0 1 0 3 2 85 11.1 27.1 86 
Ames 1995 1 279 5 276 20 0 2 0 3 2 84 10.0 22.4 86 
Ames 1995 2 243 5 276 19 0 0 0 3 2 85 8.3 22.1 87 
Ames 1995 1 259 5 277 36 0 1 0 3 2 84 1Z3 21.8 84 
Ames 1995 2 296 5 277 43 0 1 0 4 2 78 13.2 21.3 82 
Ames 1995 1 246 5 278 51 0 2 1 3 2 82 12.4 20.8 82 
Ames 1995 2 292 5 278 50 0 7 0 3 2 82 13.1 21.2 83 
Ames 1995 1 277 5 279 42 0 8 0 4 3 87 13.1 27.2 88 
Ames 1995 2 261 5 279 43 0 4 0 3 3 85 13.2 26.6 86 
Ames 1995 1 295 5 280 42 0 5 0 3 3 83 11.4 21.8 84 
Ames 1995 2 262 5 280 44 0 1 0 3 2 84 1Z4 20.2 85 
Ames 1995 1 289 5 281 42 1 17 2 5 4 88 9.6 28.6 89 
Ames 1995 2 287 5 281 30 0 15 0 5 3 88 8.6 28.3 89 
Ames 1995 1 293 5 282 44 0 12 0 4 3 83 8.6 23.7 84 
Ames 1995 2 278 5 282 33 0 7 1 4 3 84 12.6 22.1 84 
Ames 1995 1 269 5 283 24 0 8 0 4 4 86 11.2 25.9 86 
Ames 1995 2 297 5 283 23 0 8 0 4 3 85 9.6 28.4 85 
Ames 1995 1 286 5 284 30 0 6 0 4 4 85 1Z6 30.7 86 
Ames 1995 2 274 5 284 30 1 7 0 4 3 86 11.1 30.2 87 
Ames 1995 1 247 5 285 48 0 11 2 4 3 83 10.6 28.7 89 
Ames 1995 2 249 5 285 49 0 15 2 3 84 10.4 26.6 87 
Ames 1995 1 252 5 286 45 0 18 0 4 4 84 11.2 26.4 86 
Ames 1995 2 280 5 286 39 0 14 0 4 4 84 12.2 25.1 85 
Ames 1995 1 273 5 287 34 0 2 1 4 4 85 10.3 26.8 88 
Ames 1995 2 286 5 287 32 0 6 1 4 4 85 1i3 26.6 87 
Ames 1995 1 290 5 288 38 0 11 0 4 4 84 13.4 25.2 86 
Ames 1995 2 293 5 288 34 0 12 0 4 4 85 14.5 26.8 87 
Ames 1995 1 278 5 289 40 0 20 0 3 3 81 8.9 25.0 83 
Ames 1995 2 283 5 289 37 0 17 0 4 3 83 11.0 23.4 85 
Ames 1995 1 251 5 290 27 0 3 1 3 3 83 11.2 26.8 84 
Ames 1995 2 263 5 290 17 0 1 0 3 3 85 8.4 25.2 85 
Ames 1995 1 297 5 291 46 0 5 0 2 2 82 11.0 25.8 84 
Ames 1995 2 254 5 291 46 0 7 0 2 2 82 13.2 27.5 83 
Ames 1995 1 275 5 292 48 0 3 0 2 2 82 14.3 25.4 85 
Ames 1995 2 288 5 292 52 0 3 0 2 2 83 11.7 25.9 83 
Ames 1995 1 280 5 293 35 0 1 0 3 2 81 ^2.0 22.8 83 
Ames 1995 2 252 5 293 43 0 7 0 3 2 81 1Z8 23.8 82 
Ames 1995 1 262 5 294 48 0 1 2 3 2 82 13.6 27.4 84 
Ames 1995 2 2SS 5 294 39 0 1 0 3 2 84 11.6 28.4 85 
Ames 1995 1 264 5 295 51 0 6 0 3 2 83 15.1 26.8 85 
Ames 1995 2 277 5 295 40 0 5 0 3 3 84 11.3 26.6 86 
Ames 1995 1 241 5 296 45 0 10 0 3 3 83 9.5 24.3 84 
Ames 1995 2 250 5 296 33 0 4 0 3 3 83 1Z3 24.0 85 
Ames 1995 1 243 5 297 49 0 6 0 3 2 84 15.4 24.8 85 
Ames 1995 2 270 5 297 40 0 9 0 3 3 85 1Z5 26.0 86 
Ames 1995 1 257 5 298 52 0 7 0 3 2 81 12.3 23.6 83 
Ames 1995 2 291 5 298 36 0 8 0 3 2 83 13.3 25.0 85 
Ames 1995 1 284 5 299 44 0 4 1 4 3 83 13.1 25.8 86 
Ames 1995 2 294 5 299 38 0 4 0 4 3 86 12.5 25.5 88 
Ames 1995 1 249 5 300 52 1 2 1 3 3 83 1Z3 22.6 84 
Ames 1995 2 264 5 300 43 0 3 1 3 2 84 12.1 22.7 86 
Ames 1995 1 328 6 301 52 0 8 2 4 3 86 11.0 25.0 87 
Ames 1995 2 346 6 301 52 2 11 2 5 5 86 14.6 27.1 88 
Ames 1995 1 338 6 302 52 0 14 0 5 4 89 15.6 31.3 90 
Ames 1995 2 308 6 302 50 0 14 0 4 4 86 14.3 31.6 89 
Ames 1995 1 355 6 303 52 0 9 0 4 3 85 13.4 21.6 85 
Ames 1995 2 338 6 303 43 0 6 2 4 4 85 ^Z0 22.0 85 
Ames 1995 1 348 6 304 52 0 3 2 5 4 85 10.2 28.2 89 
Ames 1995 2 357 6 304 52 1 1 1 5 4 85 10.3 27.2 89 
Ames 1995 1 309 6 305 52 0 15 2 3 2 81 11.4 28.4 82 
Ames 1995 2 347 6 305 52 0 17 0 3 3 81 13.0 27.5 82 
Table Jl. (continued) 148 
Plant Ear Planttng Planting 
Root StaOc Dropped height height to Grain Grain to 
Lac. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsflk 
no. no. no. no. (1-5)'^  (1-5)^  days (bs. % days 
Ames 1995 1 343 6 306 46 0 11 0 5 3 84 14.2 30.1 85 
Ames 1995 2 321 6 306 40 0 10 0 4 3 84 16.3 27.5 87 
Ames 1995 1 305 6 307 46 1 5 0 4 3 85 14.6 26.7 86 
Ames 1995 2 328 6 307 44 0 2 0 4 3 85 13.4 28.3 88 
Ames 1995 1 304 6 306 38 0 8 0 3 3 83 10.2 25.3 85 
Ames 1995 2 333 6 308 45 0 11 1 4 3 82 13.4 112 85 
Ames 1995 1 3Z7 6 309 33 1 6 0 4 3 84 9.5 28.0 85 
Ames 1995 2 304 6 309 22 0 6 0 4 3 85 9.7 27.9 87 
Ames 1995 1 32S 6 310 37 0 8 0 3 3 81 14.0 26.6 82 
Ames 1995 2 316 6 310 32 0 7 0 4 3 83 11.3 26.0 83 
Ames 1995 1 307 6 311 44 0 8 0 4 3 84 11.4 28.7 86 
Ames 1995 2 314 6 311 43 0 6 0 4 3 84 13.3 25.8 86 
Ames 1995 1 331 6 312 31 0 7 0 3 3 83 9.0 21.7 85 
Ames 1995 2 354 6 312 37 0 19 0 4 3 83 9.6 22.1 84 
Ames 1995 1 337 6 313 37 0 16 0 3 2 81 10.0 24.1 83 
Ames 1995 2 344 6 313 43 0 12 1 3 3 81 11.2 23.7 83 
Ames 1995 1 322 6 314 41 0 5 1 3 2 82 1Z8 24.1 84 
Ames 1995 2 309 6 314 39 0 5 1 3 2 83 11.8 25.1 84 
Ames 1995 1 346 6 315 45 0 31 1 4 3 82 9.5 29.0 84 
Ames 1995 2 329 6 315 46 0 11 3 3 2 83 9.0 26.1 85 
Ames 1995 1 323 6 316 28 0 2 0 3 2 81 9.1 24.3 82 
Ames 1995 2 320 6 316 30 0 7 0 4 2 80 10.5 21.8 81 
Ames 1995 1 357 6 317 35 0 12 0 3 2 81 9.8 23.0 81 
Ames 1995 2 350 6 317 35 0 5 0 2 1 81 10.4 24.0 81 
Ames 1995 1 321 6 318 43 0 13 1 4 3 84 9.4 29.9 86 
Ames 1995 2 339 6 318 31 0 12 1 4 4 84 11.4 27.7 86 
Ames 1995 1 317 6 319 22 0 9 0 3 3 84 8.8 24.9 86 
Ames 1995 2 351 6 319 23 0 14 0 4 3 85 9.1 26.9 86 
Ames 1995 1 332 6 320 33 0 5 0 2 1 82 9.1 21.4 84 
Ames 1995 2 330 6 320 39 0 11 0 3 2 83 11.1 22.5 84 
Ames 1995 1 306 6 321 42 0 5 0 4 3 85 12.5 26.9 87 
Ames 1995 2 343 6 321 40 0 7 0 4 3 85 13.0 26.3 89 
Ames 1995 1 302 6 322 41 0 2 0 2 1 82 12.4 25.5 83 
Ames 1995 2 322 6 322 35 0 4 0 3 2 83 9.9 232 84 
Ames 1995 1 356 6 323 37 0 1 0 4 3 85 1Z4 21.0 87 
Ames 1995 2 360 6 323 44 0 3 0 4 3 84 15.3 222 85 
Ames 1995 1 353 6 324 52 0 1 0 3 2 83 15.8 25.3 85 
Ames 1995 2 307 6 324 46 0 3 0 3 3 83 14.S 28.3 85 
Ames 1995 1 352 6 325 50 0 6 0 4 3 81 13.8 22.5 84 
Ames 1995 2 312 6 325 50 0 1 0 4 2 83 15.4 23.0 85 
Ames 1995 1 360 6 326 47 0 4 0 5 3 83 15.3 22.1 85 
Ames 1995 2 342 6 326 45 0 6 0 4 3 84 16.8 21.9 84 
Ames 1995 1 324 6 327 42 0 12 0 2 1 81 11.1 23.4 81 
Ames 1995 2 315 6 327 30 0 10 0 2 2 82 9.0 21.4 83 
Ames 1995 1 303 6 328 43 0 2 1 4 3 84 14.5 23.5 85 
Ames 1995 2 335 6 328 40 0 10 0 4 3 84 10.4 20.3 86 
Ames 1995 1 349 6 329 44 0 10 0 4 3 83 10.2 21.4 84 
Ames 1995 2 319 6 329 41 0 14 0 4 3 82 14.6 20.8 83 
Ames 1995 1 340 6 330 42 0 4 1 3 2 82 15.5 20.5 83 
Ames 1995 2 340 6 330 45 0 2 0 4 2 82 15.S 19.8 83 
Ames 1995 1 326 6 331 38 1 3 0 3 3 82 12.7 23.5 82 
Ames 1995 2 302 6 331 27 0 0 0 3 2 83 11.0 21.0 83 
Ames 1995 1 341 6 332 47 0 4 0 3 3 81 11.2 24.8 82 
Ames 1995 2 355 6 332 43 0 8 2 3 3 82 11.8 20.5 83 
Ames 1995 1 359 6 333 51 0 5 1 4 3 83 13.1 19.9 85 
Ames 1995 2 318 6 333 47 0 4 0 4 3 83 13.9 21.5 84 
Ames 1995 1 333 6 334 47 0 9 0 3 2 85 12.9 242 85 
Ames 1995 2 311 6 334 42 0 13 0 3 3 86 10.5 24.6 87 
Ames 1995 1 344 6 335 50 0 3 0 3 3 83 1Z0 23.1 85 
Ames 1995 2 341 6 335 52 0 6 0 4 3 83 13.7 23.1 84 
Ames 1995 1 354 6 336 43 0 5 0 3 2 86 11.8 26.4 89 
Ames 1995 2 305 6 336 42 0 0 0 3 3 86 13.1 282 88 
Ames 1995 1 312 6 337 42 0 2 0 2 2 81 10.9 21.1 81 
Ames 1995 2 359 6 337 36 0 6 0 3 3 83 8.6 19.1 83 
Ames 1995 1 342 6 338 48 0 3 0 4 3 80 15.9 24.4 81 
Ames 1995 2 306 6 338 42 0 4 0 4 3 81 16.2 24.8 83 
Ames 1995 1 358 6 339 46 0 5 0 4 3 83 15.7 24.8 84 
Ames 1995 2 345 6 339 40 0 4 0 4 3 81 11.7 23.8 83 
T*ble Jl. (continutd) 149 
Plant Ear Planting Planting 
Root Stalk Dropped heigtit heqht to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lo t^ng kjdging ears score score anthests weight moisture rrudsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1995 1 330 6 340 51 2 8 0 3 2 83 14.8 23.9 83 
Ames 1995 2 348 6 340 52 0 13 0 3 2 83 14.6 25.6 84 
Ames 1995 1 347 6 341 47 1 17 1 4 4 83 9.4 28.5 85 
Ames 1995 2 325 6 341 33 1 12 0 4 4 85 7.9 25.5 87 
Ames 1995 1 345 6 342 41 0 17 0 4 3 85 14.3 27.9 89 
Ames 1995 2 356 6 342 44 0 19 0 5 5 85 12.7 26.8 89 
Ames 1995 1 329 6 343 36 0 8 0 4 3 84 11.7 23.2 86 
Ames 1995 2 313 6 343 31 0 4 2 5 5 85 1Z5 25.7 86 
Ames 1995 1 318 6 344 29 0 5 0 4 3 84 13.3 26.4 86 
Ames 1995 2 332 6 344 40 2 9 0 4 3 83 11.0 26.7 87 
Ames 1995 1 310 6 345 48 0 13 0 4 3 80 15.0 23.4 81 
Ames 1995 2 336 6 345 45 0 10 0 4 3 81 14.2 25.4 82 
Ames 1995 1 315 6 346 25 0 9 0 5 5 86 1Z1 26.1 87 
Ames 1995 2 337 6 346 35 2 10 1 5 4 86 10.9 26.6 87 
Ames 1995 1 339 6 347 52 0 22 0 2 1 78 9.2 20.6 80 
Ames 1995 2 353 6 347 48 0 18 1 3 2 79 7.0 22.4 80 
Ames 1995 1 350 6 348 45 0 14 1 4 3 82 13.4 22.9 82 
Ames 1995 2 317 6 348 45 0 18 0 4 3 81 14.6 25.0 82 
Ames 1995 1 314 6 349 32 0 10 0 5 4 85 11.1 29.1 86 
Ames 1995 2 358 6 349 41 0 8 0 5 4 84 1Z8 26.3 87 
Ames 1995 1 301 6 350 33 0 2 0 3 2 81 9.9 27.8 81 
Ames 1995 2 327 6 350 34 1 9 0 4 3 81 10.1 28.6 83 
Ames 1995 1 351 6 351 35 0 1 2 4 3 84 1Z4 21.7 85 
Ames 1995 2 334 6 351 35 0 4 2 4 4 87 14.5 22.7 88 
Ames 1995 1 313 6 352 49 0 5 0 4 3 83 17.4 25.1 85 
Ames 1995 2 352 6 352 29 0 1 1 4 3 84 17.3 26.3 85 
Ames 1995 1 334 6 353 35 1 6 0 3 3 85 11.2 24.8 87 
Ames 1995 2 324 6 353 35 0 4 0 3 2 86 11.4 24.7 89 
Ames 1995 1 335 6 354 43 0 12 1 4 3 85 13.3 25.4 86 
Ames 1995 2 331 6 354 44 0 9 1 4 4 86 13.9 26.4 88 
Ames 1995 1 308 6 355 45 0 7 0 4 2 83 10.4 24.2 85 
Ames 1995 2 310 6 355 41 0 3 1 3 3 85 9.7 21.7 85 
Ames 1995 1 320 6 356 24 0 2 0 2 2 83 11.1 23.8 86 
Ames 1995 2 349 6 356 32 0 3 0 2 2 83 10.6 24.5 86 
Ames 1995 1 316 6 357 47 0 11 0 4 2 84 14.4 22.7 85 
Ames 1995 2 326 6 357 52 0 10 0 4 3 84 15.3 25.1 85 
Ames 1995 1 319 6 358 23 0 2 0 3 1 86 10.9 26.3 86 
Ames 1995 2 303 6 358 22 0 1 0 3 1 85 10.4 26.6 86 
Ames 1995 1 336 6 359 42 1 4 0 3 2 83 10.0 19.4 83 
Ames 1995 2 323 6 359 40 0 2 0 3 3 82 11.9 20.6 82 
Ames 1995 1 311 6 360 47 0 6 0 3 2 81 13.7 26.8 82 
Ames 1995 2 301 6 360 48 0 5 0 2 1 82 13.5 23.3 82 
Ames 1995 1 366 7 361 52 0 13 1 5 4 84 14.6 28.9 87 
Ames 1995 2 393 7 361 46 0 10 0 4 4 86 14.5 28.4 88 
Ames 1995 1 379 7 362 44 0 11 0 4 2 85 12.9 25.4 87 
Ames 1995 2 385 7 362 41 0 9 0 4 3 83 12.7 26.9 86 
Ames 1995 1 380 7 363 40 0 2 0 4 2 83 1Z7 20.4 86 
Ames 1995 2 381 7 363 48 0 7 0 4 3 84 11.7 22.2 87 
Ames 1995 1 391 7 364 50 0 24 0 2 80 9.7 23.6 81 
Ames 1995 2 399 7 364 35 0 16 0 2 80 13.5 24.1 82 
Ames 1995 1 384 7 365 51 0 15 0 4 3 85 11.9 25.4 89 
Ames 1995 2 371 7 365 26 1 7 1 4 4 88 9.4 26.7 91 
Ames 1995 1 408 7 366 47 0 12 1 4 3 83 11.3 26.5 86 
Ames 1995 2 412 7 366 34 0 10 2 4 3 84 9.5 25.3 84 
Ames 1995 1 414 7 367 52 0 8 1 4 4 88 1Z3 30.7 91 
Ames 1995 2 370 7 367 40 0 17 0 4 4 88 1Z1 30.9 91 
Ames 1995 1 362 7 368 52 0 9 2 4 3 81 12.9 27.6 83 
Ames 1995 2 383 7 368 48 0 5 0 4 3 83 13.7 26.4 85 
Ames 1995 1 393 7 369 44 2 13 0 4 4 88 12.1 31.3 91 
Ames 1995 2 392 7 369 43 0 6 0 4 4 89 10.4 32.2 92 
Ames 1995 1 397 7 370 45 0 13 0 4 4 88 14.8 31.3 88 
Ames 1995 2 416 7 370 52 0 17 0 4 3 87 16.6 29.3 88 
Ames 1995 1 369 7 371 45 0 23 0 4 3 82 9.6 23.2 83 
Ames 1995 2 377 7 371 32 0 21 0 4 3 82 7.0 22.0 83 
Ames 1995 1 367 7 372 44 0 4 0 1 81 7.8 25.3 85 
Ames 1995 2 409 7 372 40 0 6 0 1 81 6.3 27.0 85 
Ames 1995 1 375 7 373 52 0 15 0 4 3 83 12.7 24.0 85 
Ames 1995 2 410 7 373 45 0 15 0 4 3 84 12.0 25.1 86 
Tibte Jl. (continued) 
IjOC. Year Rep. Plot^  Set Entry Stand 
Root 
lodging 
Staflc 
lodging 
Dnjpped 
ears 
Plant 
height 
score 
Ear 
height 
score 
Planting 
to 
antheste 
Grain 
weight 
Grain 
moisture 
Planting 
to 
midsillc 
no. no. no. no. (1-5)* (1-5)* days bs. % days 
Ames 1995 1 371 7 374 40 0 3 1 4 3 81 1Z8 23.8 83 
Ames 1995 2 362 7 374 34 0 5 0 4 3 83 13.1 23.0 85 
Ames 1995 1 389 7 375 48 0 19 0 4 2 81 12.8 23.0 83 
Ames 1995 2 375 7 375 29 0 9 0 3 3 82 9.2 21.4 82 
Ames 1995 1 413 7 376 28 0 4 0 4 2 79 10.5 220 80 
Ames 1995 2 418 7 376 22 0 4 2 3 2 81 9.7 21.4 81 
Ames 1995 1 364 7 377 50 0 4 0 3 2 80 11.4 225 81 
Ames 1995 2 368 7 377 46 0 5 0 3 2 80 13.6 23.9 81 
Ames 1995 1 361 7 378 48 0 7 0 4 3 83 19.4 23.4 84 
Ames 1995 2 376 7 378 47 0 12 0 4 2 83 18.9 23.0 85 
Ames 1995 1 390 7 379 35 1 19 0 4 4 83 8.1 20.7 84 
Ames 1995 2 384 7 379 44 0 14 0 4 4 84 9.4 229 86 
Ames 1995 1 402 7 380 47 0 26 1 3 2 81 10.9 23.7 83 
Ames 1995 2 390 7 380 41 0 11 1 3 3 82 10.8 24.0 84 
Ames 1995 1 363 7 381 52 0 7 0 4 3 85 11.4 262 86 
Ames 1995 2 394 7 381 35 0 3 1 4 3 86 11.7 24.7 87 
Ames 1995 1 372 7 382 48 0 7 1 3 3 81 14.2 21.8 84 
Ames 1995 2 411 7 382 41 0 11 0 4 3 83 14.1 229 84 
Ames 1995 1 388 7 383 46 0 6 1 3 2 80 12.2 21.6 81 
Ames 1995 2 414 7 383 36 0 5 0 3 2 81 11.4 21.3 81 
Ames 1995 1 374 7 384 48 0 4 1 5 3 85 14.6 24.3 86 
Ames 1995 2 405 7 384 38 0 4 0 5 4 87 14.5 27.9 88 
Ames 1995 1 395 7 385 48 0 8 0 3 3 83 11.6 21.6 84 
Ames 1995 2 382 7 385 50 0 7 0 4 3 82 13.1 24.7 83 
Ames 1995 1 370 7 386 52 0 11 0 4 4 83 15.6 224 84 
Ames 1995 2 420 7 386 31 0 3 0 4 3 82 15.2 21.3 83 
Ames 1995 1 381 7 387 51 0 3 0 4 2 82 15.1 26.3 84 
Ames 1995 2 379 7 387 46 0 6 0 4 3 82 15.4 225 83 
Ames 1995 1 368 7 388 48 0 4 1 4 3 83 14.8 23.4 86 
Ames 1995 2 373 7 388 26 0 6 0 3 2 84 10.9 229 86 
Ames 1995 1 382 7 389 49 0 5 0 3 2 81 16.1 227 82 
Ames 1995 2 415 7 389 31 0 9 0 3 2 83 10.5 21.1 84 
Ames 1995 1 376 7 390 47 0 9 0 3 2 83 14.2 24.3 84 
Ames 1995 2 398 7 390 37 0 4 0 3 2 83 13.1 23.9 84 
Ames 1995 1 404 7 391 40 0 6 2 3 3 83 14.7 23.8 84 
Ames 1995 2 419 7 391 27 0 4 0 3 2 84 14.5 20.3 84 
Ames 1995 1 365 7 392 46 0 6 0 3 2 82 11.9 28.7 83 
Ames 1995 2 367 7 392 0 6 0 3 3 83 14.9 27.1 83 
Ames 1995 1 416 7 393 52 0 7 0 3 1 83 13.4 21.9 84 
Ames 1995 2 372 7 393 45 0 3 0 3 2 82 13.0 24.0 83 
Ames 1995 1 420 7 394 43 0 1 0 3 2 86 1Z3 23.2 87 
Ames 1995 2 401 7 394 40 0 1 0 3 3 87 10.1 23.1 89 
Ames 1995 1 383 7 395 49 0 4 0 1 1 81 12.0 227 81 
Ames 1995 2 417 7 395 46 0 3 0 2 1 81 11.2 19.0 82 
Ames 1995 1 417 7 396 44 0 6 2 3 2 83 15.6 24.8 85 
Ames 1995 2 363 7 396 41 0 10 0 3 2 84 12.4 225 85 
Ames 1995 1 411 7 397 52 0 1 0 4 3 82 13.3 223 83 
Ames 1995 2 395 7 397 49 0 3 1 4 3 83 13.4 220 84 
Ames 1995 1 418 7 398 40 0 6 0 3 3 83 13.7 20.5 83 
Ames 1995 2 364 7 398 40 0 5 1 4 3 82 14.3 20.0 82 
Ames 1995 1 394 7 399 51 0 8 1 3 3 82 1SJ2 24.7 82 
Ames 1995 2 403 7 399 43 0 8 0 3 2 83 12.1 24.7 84 
Ames 1995 1 419 7 400 35 0 2 0 2 2 83 1Z4 224 84 
Ames 1995 2 400 7 400 52 0 3 0 3 2 83 15.6 24.4 84 
Ames 1995 1 392 7 401 46 0 11 1 4 2 82 11.7 28.0 84 
Ames 1995 2 413 7 401 47 0 9 0 3 2 83 13.8 28.3 85 
Ames 1995 1 385 7 402 52 0 10 2 4 3 84 13.9 2S.4 85 
Ames 1995 2 407 7 402 35 0 15 0 4 4 84 1Z1 2S.2 86 
Ames 1995 1 405 7 403 52 0 8 0 4 3 82 1Z4 25.4 84 
Ames 1995 2 361 7 403 47 0 1 0 4 2 82 13.7 21.4 84 
Ames 1995 1 387 7 404 49 2 8 3 4 83 125 24.2 85 
Ames 1995 2 374 7 404 24 1 3 0 4 4 83 12.3 24.6 84 
Ames 1995 1 377 7 405 45 0 21 0 4 2 82 8.3 25.9 85 
Ames 1995 2 366 7 405 46 1 12 0 4 3 83 11.1 26.1 84 
Ames 1995 1 415 7 406 45 0 4 1 4 3 85 12.4 27.6 89 
Ames 1995 2 404 7 406 38 1 9 1 4 3 85 129 28.9 88 
Ames 1995 1 406 7 407 45 0 16 1 4 3 85 128 28.1 89 
Ames 1995 2 402 7 407 37 0 13 0 4 4 88 123 26.8 90 
T«ble JI. (continued) 151 
Plant Ear Plant^  Planting 
Root StaBc Dropped height height to Grain Grain to 
Lx>c. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)'= days lbs. % days 
Ames 1995 1 407 7 408 52 0 12 1 5 4 82 13.5 28.3 84 
Ames 1995 2 391 7 408 40 0 7 0 5 4 83 12.8 28.6 85 
Ames 1995 1 403 7 409 33 0 2 1 4 2 84 12.0 29.6 86 
Ames 1995 2 408 7 409 26 0 2 1 4 3 85 11.1 28.6 86 
Ames 1995 1 378 7 410 41 0 14 0 4 3 87 1Z8 30.5 89 
Ames 1995 2 380 7 410 41 0 6 3 4 4 86 17.0 28.2 87 
Ames 1995 1 409 7 411 52 0 4 1 3 2 84 13.3 24.6 85 
Ames 1995 2 386 7 411 51 0 11 0 4 3 83 14.1 25.4 85 
Ames 1995 1 386 7 412 42 0 3 0 4 3 81 14.6 26.3 83 
Ames 1995 2 365 7 412 22 0 7 0 3 2 84 8.2 25.7 85 
Ames 1995 1 399 7 413 44 0 2 0 2 1 79 13.1 20.7 79 
Ames 1995 2 388 7 413 48 0 7 0 3 2 79 14.3 22.7 80 
Ames 1995 1 400 7 414 34 0 2 0 3 2 81 11.7 19.8 83 
Ames 1995 2 378 7 414 37 0 2 0 3 2 82 15.5 21.3 83 
Ames 1995 1 398 7 415 40 0 7 0 4 3 84 13.5 22.7 85 
Ames 1995 2 397 7 415 44 0 12 0 4 3 83 10.9 22.9 85 
Ames 1995 1 396 7 416 52 0 7 0 4 2 83 11.0 27.3 86 
Ames 1995 2 389 7 416 SO 0 5 0 3 2 85 13.2 27.9 86 
Ames 1995 1 373 7 417 52 0 13 0 4 3 82 13.9 26.0 84 
Ames 1995 2 396 7 417 48 0 9 0 4 3 82 16.6 25.7 84 
Ames 1995 1 412 7 418 48 0 4 0 4 3 84 12.1 23.0 84 
Ames 1995 2 406 7 418 48 0 3 0 4 2 83 12.8 23.2 84 
Ames 1995 1 410 7 419 52 0 4 0 4 2 82 16.6 23.6 83 
Ames 1995 2 369 7 419 52 0 5 0 3 2 83 12.9 22.7 84 
Ames 1995 1 401 7 420 52 0 2 0 3 2 82 16.5 24.9 82 
Ames 1995 2 387 7 420 49 0 1 0 4 3 82 16.2 25.8 83 
Ames 1995 1 434 8 421 52 0 8 0 5 3 85 11.9 26.8 88 
Ames 1995 2 432 8 421 41 0 10 0 5 4 85 11.3 26.5 88 
Ames 1995 1 426 8 422 50 3 6 1 4 3 88 13.7 32.7 90 
Ames 1995 2 451 8 422 35 0 8 0 5 4 91 14.7 29.5 92 
Ames 1995 1 438 8 423 50 0 18 0 4 3 85 10.3 21.9 86 
Ames 1995 2 450 8 423 38 0 21 0 4 3 84 9.5 26.2 87 
Ames 1995 1 447 8 424 48 0 5 2 4 4 88 8.9 31.6 89 
Ames 1995 2 440 8 424 40 0 5 0 4 3 87 1Z8 29.2 89 
Ames 1995 1 424 8 425 52 1 9 0 4 3 86 13.3 28.6 88 
Ames 1995 2 444 8 425 46 0 9 0 4 4 87 14.1 28.0 88 
Ames 1995 1 478 8 426 45 1 5 0 4 3 84 17.7 27.7 85 
Ames 1995 2 445 8 426 46 0 3 0 4 3 84 14.1 27.6 85 
Ames 1995 1 472 8 427 37 0 16 0 4 3 84 6.6 21.7 85 
Ames 1995 2 421 8 427 26 0 1 0 4 3 84 8.7 21.7 85 
Ames 1995 1 441 8 428 45 2 9 2 5 4 86 9.9 30.7 89 
Ames 1995 2 447 8 428 35 2 7 1 5 5 88 13.6 31.6 91 
Ames 1995 1 432 8 429 42 0 4 0 4 3 88 8.6 30.0 90 
Ames 1995 2 458 8 29 1 3 0 4 3 88 11.9 33.1 92 
Ames 1995 1 473 8 430 50 0 7 0 4 3 85 12.4 25.6 88 
Ames 1995 2 430 8 430 51 0 18 1 4 3 85 10.6 26.5 89 
Ames 1995 1 431 8 431 43 0 14 1 3 3 84 8.0 25.1 85 
Ames 1995 2 480 8 431 48 0 17 1 3 2 83 9.6 26.1 84 
Ames 1995 1 460 8 432 46 0 13 1 4 4 85 10.8 21.7 86 
Ames 1995 2 426 8 432 38 0 14 0 4 3 85 10.3 25.9 87 
Ames 1995 1 437 8 433 38 0 16 0 4 3 83 10.9 23.5 86 
Ames 1995 2 429 8 433 47 0 18 0 4 3 81 11.8 24.6 84 
Ames 1995 1 439 8 434 38 0 5 0 3 3 83 123 22.3 84 
Ames 1995 2 433 8 434 41 0 6 0 4 2 83 11.8 26.3 86 
Ames 1995 1 444 8 435 48 0 9 1 3 3 82 120 28.5 84 
Ames 1995 2 438 8 435 38 0 6 0 4 2 83 14.4 28.2 86 
Ames 1995 1 450 8 436 49 0 12 0 2 2 79 11.2 21.0 80 
Ames 1995 2 446 8 436 43 0 9 0 2 2 80 10.0 22.4 81 
Ames 1995 1 445 8 437 50 1 22 0 4 3 84 10.8 23.6 85 
Ames 1995 2 439 8 437 26 0 7 0 4 3 85 9.4 27.2 86 
Ames 1995 1 453 8 438 40 0 11 0 4 3 83 126 23.6 85 
Ames 1995 2 460 8 438 32 0 9 0 4 3 83 15.8 23.4 85 
Ames 1995 1 429 8 439 44 0 1 0 3 2 82 10.2 23.3 84 
Ames 1995 2 423 8 439 37 0 3 0 3 2 82 11.1 23.1 84 
Ames 1995 1 449 8 440 52 0 13 0 3 3 85 9.5 23.9 86 
Ames 1995 2 437 8 440 34 0 12 0 3 2 85 8.0 22.9 87 
Ames 1995 1 470 8 441 46 0 7 0 3 2 82 13.3 22.4 82 
Ames 1995 2 424 8 441 36 0 2 0 3 2 84 10.9 21.9 84 
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Table Jl. (contimird) 153 
Plant Ear Planting Planting 
Root Stalk Dropped heigtit height to Gram Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodgmg lodging ears score score anthesis weight moisture midsifk 
no. no. no. no. (1-5)* (1-5)^  days bs. % days 
Ames 1995 1 451 8 476 45 1 3 0 3 2 84 13.8 22.7 85 
Ames 1995 2 441 8 476 52 0 2 1 4 3 83 13.0 21.8 86 
Ames 1995 1 464 8 477 34 1 4 0 3 2 82 11.6 23.7 83 
Ames 1995 2 462 8 477 25 0 3 0 2 2 81 8.9 22.3 81 
Ames 1995 1 477 8 478 38 0 13 0 3 2 84 9.4 21.5 84 
Ames 1995 2 475 8 478 36 0 8 1 3 3 82 10.2 21.7 83 
Ames 1995 1 456 8 479 52 0 9 0 4 3 85 13.1 22.3 87 
Ames 1995 2 468 8 479 41 0 5 0 4 3 84 11.1 26.0 86 
Ames 1995 1 480 8 480 52 0 6 0 4 3 83 13.6 22.2 85 
Ames 1995 2 469 8 480 51 0 5 1 4 3 83 15.0 24.6 85 
Ames 1995 1 484 9 481 39 0 5 0 4 3 85 10.6 24.9 88 
Ames 1995 2 489 9 481 33 2 11 2 5 4 84 9.7 24.3 87 
Ames 1995 1 482 9 482 41 1 9 2 4 3 85 1Z6 26.8 86 
Ames 1995 2 539 9 482 45 0 11 1 4 4 84 11.4 24.9 85 
Ames 1995 1 508 9 483 52 1 15 0 4 3 85 13.1 28.4 88 
Ames 1995 2 495 9 483 41 0 13 0 4 3 87 10.5 26.2 89 
Ames 1995 1 488 9 484 41 0 14 0 3 3 84 10.4 29.2 88 
Ames 1995 2 486 9 484 34 0 13 1 4 3 85 10.4 31.5 89 
Ames 1995 1 489 9 485 52 0 4 0 4 3 84 18.3 27.6 88 
Ames 1995 2 484 9 485 50 0 2 0 4 3 87 15.5 27.7 89 
Ames 1995 1 497 9 486 35 0 5 0 4 3 87 11.0 23.8 89 
Ames 1995 2 515 9 486 42 0 11 0 4 3 86 14.4 24.8 89 
Ames 1995 1 511 9 487 37 0 6 1 3 3 84 6.6 23.1 86 
Ames 1995 2 493 9 487 40 0 6 0 3 3 85 7.2 23.2 87 
Ames 1995 1 499 9 488 37 2 10 0 4 4 86 10.2 29.9 88 
Ames 1995 2 508 9 488 39 0 14 0 4 3 87 10.9 29.5 88 
Ames 1995 1 534 9 489 36 0 14 0 4 3 86 11.4 27.4 87 
Ames 1995 2 501 9 489 37 0 11 0 4 3 88 10.9 26.0 88 
Ames 1995 1 493 9 490 52 0 10 0 4 3 86 12.2 28.5 89 
Ames 1995 2 535 9 490 41 0 6 0 4 3 87 11.1 27.3 89 
Ames 1995 1 532 9 491 49 0 12 0 3 3 81 10.7 2S.8 84 
Ames 1995 2 491 9 491 46 0 17 0 4 3 83 8.5 2S.7 84 
Ames 1995 1 521 9 492 49 0 11 0 3 3 84 12.6 26.3 85 
Ames 1995 2 498 9 492 42 0 4 5 4 3 83 9.8 23.5 84 
Ames 1995 1 509 9 493 45 0 10 0 3 2 81 11.0 23.4 82 
Ames 1995 2 504 9 493 52 0 6 1 3 2 82 10.9 21.7 83 
Ames 1995 1 506 9 494 44 0 6 0 4 3 84 13.7 26.9 86 
Ames 1995 2 492 9 494 41 0 8 1 4 3 86 12.2 28.0 89 
Ames 1995 1 495 9 495 52 0 10 1 4 3 85 1Z0 28.1 88 
Ames 1995 2 537 9 495 47 0 19 1 5 4 85 11.3 27.0 87 
Ames 1995 1 529 9 496 37 0 14 1 4 4 85 8.2 25.9 88 
Ames 1995 2 497 9 496 0 13 1 4 3 86 8.3 26.3 89 
Ames 1995 1 491 9 497 28 0 4 0 2 2 81 9.0 21.5 82 
Ames 1995 2 528 9 487 25 0 4 0 2 2 82 9.3 26.0 82 
Ames 1995 1 524 9 498 43 0 12 0 2 2 83 6.0 24.8 86 
Ames 1995 2 503 9 498 37 0 15 1 2 2 85 5.0 20.1 87 
Ames 1995 1 502 9 499 40 0 8 2 3 3 83 10.4 25.9 84 
Ames 1995 2 488 9 499 48 0 15 0 4 3 83 11.5 28.0 86 
Ames 1995 1 505 9 500 37 0 5 0 3 2 81 11.8 23.5 82 
Ames 1995 2 526 9 500 39 0 10 0 3 2 83 10.7 25.9 83 
Ames 1995 1 518 9 501 51 0 1 0 4 3 82 15.9 24.5 84 
Ames 1995 2 538 9 501 45 0 7 0 4 3 81 14.8 23.5 83 
Ames 1995 1 525 9 502 49 0 7 0 4 3 84 13.8 24.1 87 
Ames 1995 2 519 9 502 52 0 9 1 5 4 84 15.7 25.6 86 
Ames 1995 1 503 9 503 51 0 6 0 4 3 83 12.0 25.4 85 
Ames 1995 2 494 9 503 37 0 6 0 4 3 84 14.1 24.5 85 
Ames 1995 1 538 9 504 52 0 6 0 3 3 83 17.2 21.8 84 
Ames 1995 2 510 9 504 47 0 9 1 3 2 81 13.4 23.9 82 
Ames 1995 1 486 9 505 41 0 7 0 3 2 82 13.1 23.7 83 
Ames 1995 2 532 9 505 32 0 2 0 3 2 83 13.9 23.1 84 
Ames 1995 1 490 9 506 45 0 2 0 3 3 84 13.6 23.5 86 
Ames 1995 2 512 9 506 45 0 2 0 4 3 85 15.0 23.8 87 
Ames 1995 1 523 9 507 45 0 2 1 3 2 82 15.3 24.2 84 
Ames 1995 2 514 9 507 44 0 3 0 4 3 82 14.5 22.3 83 
Ames 1995 1 504 9 508 52 0 9 1 3 2 82 14.3 20.6 82 
Ames 1995 2 518 9 508 52 0 10 0 3 3 81 12.7 19.8 83 
Ames 1995 1 540 9 509 45 0 3 0 4 3 83 13.1 21.0 84 
Ames 1995 2 482 9 509 38 1 7 0 4 3 83 11.0 20.8 84 
Table Jl. (contnnied) 154 
Plant Ear Planting Planting 
Root Stalk Dropped heigtrt height to Grain Grain to 
Loc. Year Rep. Plot^  Set Ertiy Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1995 1 519 9 510 45 0 2 0 4 3 82 14.2 25.6 84 
Ames 1995 2 499 9 510 51 0 4 0 4 3 81 16.9 24.8 82 
Ames 1995 1 496 9 511 42 0 10 1 3 3 85 10.7 24.9 86 
Ames 1995 2 521 9 511 52 0 13 0 3 3 84 13.4 24.4 85 
Ames 1995 1 530 9 512 45 0 4 0 3 3 83 15.1 25.7 84 
Ames 1995 2 520 9 512 46 0 4 0 4 3 82 14.5 24.1 84 
Ames 1995 1 514 9 513 52 0 3 1 3 2 81 13.0 22.1 85 
Ames 1995 2 511 9 513 52 0 4 0 3 1 82 13.4 23.6 83 
Ames 1995 1 487 9 514 22 0 2 0 3 2 83 9.4 25.2 83 
Ames 1995 2 530 9 514 14 0 0 0 3 2 84 6.5 24.8 85 
Ames 1995 1 510 9 515 51 0 4 0 3 2 80 15.5 23.9 82 
Ames 1995 2 522 9 515 47 0 2 0 3 2 81 11.8 21.6 83 
Ames 1995 1 536 9 516 49 0 3 0 4 3 85 16.6 25.4 86 
Ames 1995 2 536 9 516 49 0 0 1 4 3 85 15.3 23.2 85 
Ames 1995 1 533 9 517 44 0 2 0 2 2 82 12.2 25.9 83 
Ames 1995 2 506 9 517 42 0 3 0 2 2 82 11.6 27.6 83 
Ames 1995 1 485 9 518 34 0 7 1 3 2 81 11.7 21.3 82 
Ames 1995 2 531 9 518 35 0 5 0 3 3 83 14.0 23.0 88 
Ames 1995 1 481 9 519 52 0 7 0 3 3 83 14.1 23.7 84 
Ames 1995 2 534 9 519 48 0 8 0 4 3 83 13.6 23.0 85 
Ames 1995 1 515 9 520 52 0 7 1 4 3 78 15.8 24.8 79 
Ames 1995 2 523 9 520 49 0 3 0 3 2 80 15.7 23.7 80 
Ames 1995 1 522 9 521 29 0 7 0 4 3 84 1Z7 27.7 87 
Ames 1995 2 529 9 521 40 0 9 0 3 3 83 14.3 28.6 86 
Ames 1995 1 520 9 522 49 0 12 C 3 3 81 10.7 23.7 84 
Ames 1995 2 502 9 522 47 0 18 0 3 3 83 10.4 24.6 86 
Ames 1995 1 512 9 523 52 0 6 2 4 3 82 17.1 26.0 83 
Ames 1995 2 490 9 523 44 0 3 1 4 3 82 15.0 26.5 84 
Ames 1995 1 501 9 524 45 0 9 0 3 3 82 13.3 24.3 83 
Ames 1995 2 505 9 524 46 0 6 0 4 3 83 13.9 22.4 84 
Ames 1995 1 527 9 525 49 0 18 1 3 3 83 11.3 27.1 86 
Ames 1995 2 507 9 525 34 0 10 0 3 3 85 14.5 27.1 87 
Ames 1995 1 539 9 526 48 0 7 0 3 2 79 1Z7 20.3 80 
Ames 1995 2 481 9 526 48 0 4 0 3 2 79 13.5 20.3 80 
Ames 1995 1 528 9 527 44 0 0 2 4 3 84 11.1 24.7 88 
Ames 1995 2 496 9 527 45 0 15 1 4 3 86 14.5 26.0 89 
Ames 1995 1 526 9 528 41 0 27 0 4 4 81 9.1 26.4 82 
Ames 1995 2 509 9 528 45 0 13 0 4 3 81 1Z9 24.2 83 
Ames 1995 1 531 9 529 52 0 13 1 4 3 83 13.0 22.8 85 
Ames 1995 2 500 9 529 51 1 14 0 4 3 82 15.3 24.3 84 
Ames 1995 1 516 9 530 52 0 3 0 4 3 84 17.2 24.9 87 
Ames 1995 2 525 9 530 52 0 5 0 4 3 86 16.7 27.7 88 
Ames 1995 1 492 9 531 46 0 1 0 3 2 83 14.6 25.2 83 
Ames 1995 2 533 9 531 42 0 1 0 3 2 83 13.5 25.4 84 
Ames 1995 1 517 9 532 42 1 11 0 3 3 83 10.8 26.4 84 
Ames 1995 2 527 9 532 48 0 9 0 3 2 83 14.4 27.5 84 
Ames 1995 1 483 9 533 43 0 2 0 3 1 83 13.0 24.0 84 
Ames 1995 2 516 9 533 36 0 2 0 3 2 83 10.9 22.4 84 
Ames 1995 1 513 9 534 52 0 6 0 3 2 82 12.9 23.3 84 
Ames 1995 2 513 9 534 46 0 12 0 3 2 83 11.3 23.3 83 
Ames 1995 1 535 9 535 42 0 2 0 4 3 82 13.5 24.0 84 
Ames 1995 2 483 9 535 45 1 4 0 3 3 83 1Z5 24.3 84 
Ames 1995 1 500 9 536 38 0 5 0 3 3 86 14.0 23.7 86 
Ames 1995 2 487 9 536 43 0 9 0 4 3 87 13.3 23.3 87 
Ames 1995 1 537 9 537 47 0 3 0 4 3 85 14.7 25.3 88 
Ames 1995 2 524 9 537 52 0 1 0 4 3 86 14.4 26.8 87 
Ames 1995 1 507 9 538 48 0 4 0 3 82 13.7 21.8 84 
Ames 1995 2 540 9 538 50 0 11 0 4 3 82 14.9 20.6 82 
Ames 1995 1 498 9 539 51 0 3 0 4 3 83 15.3 23.8 84 
Ames 1995 2 517 9 539 48 0 3 0 4 3 82 14.4 24.3 82 
Ames 1995 1 494 9 540 52 0 2 1 4 3 83 15.0 23.2 84 
Ames 1995 2 485 9 540 41 0 2 0 3 84 11.6 22.7 84 
Ames 1995 1 546 10 541 40 11 9 0 4 4 83 14.6 30.0 85 
Ames 1995 2 575 10 541 31 9 2 1 4 3 83 10.7 30.9 86 
Ames 1995 1 579 10 542 33 0 23 0 4 3 83 13.0 25.0 85 
Ames 1995 2 564 10 542 26 0 5 0 3 83 112 26.2 86 
Ames 1995 1 581 10 543 49 0 16 0 4 3 85 13.0 29.6 89 
Ames 1995 2 583 10 543 32 0 9 0 4 4 87 12.9 31.1 89 
Table Jl. (contiiuied) 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loe. Year Rep. Plot^  Set Entry Stand lodging lodging ears scare score anthesis weight moisture midsilk 
no. no. no. no. (1-5)^  (1-5)* days lbs. % days 
Ames 1995 1 SS7 10 544 45 0 6 1 3 2 82 9.8 21.5 84 
Ames 1995 2 548 10 544 41 0 2 1 2 1 83 11.0 25.7 85 
Ames 1995 1 596 10 545 47 0 9 0 5 5 87 13.1 26.5 91 
Ames 1995 2 569 10 545 45 0 14 0 4 4 87 13.2 25.5 89 
Ames 1995 1 570 10 546 23 0 2 1 5 5 87 12.2 30.0 90 
Ames 1995 2 596 10 546 30 0 9 0 5 4 86 1Z7 33.7 89 
Ames 1995 1 572 10 547 42 0 5 0 3 2 83 14.3 28.0 84 
Ames 1995 2 555 10 547 37 0 7 0 4 3 84 15.8 27.0 85 
Ames 1995 1 562 10 548 45 0 7 0 4 3 82 13.8 26.5 85 
Ames 1995 2 587 10 548 39 0 6 1 4 3 83 12.6 26.3 84 
Ames 1995 1 593 10 549 47 0 4 1 4 3 83 17.5 29.1 86 
Ames 1995 2 573 10 549 44 0 4 1 4 4 85 15.8 32.9 89 
Ames 1995 1 560 10 550 36 1 3 0 4 3 86 15.8 27.8 89 
Ames 1995 2 577 10 550 34 2 4 0 5 4 85 13.1 27.4 88 
Ames 1995 1 557 10 551 27 0 6 0 4 3 85 10.0 26.4 89 
Ames 1995 2 597 10 551 48 0 15 0 4 4 83 11.1 26.1 84 
Ames 1995 1 573 10 552 35 0 12 0 4 3 86 9.1 24.9 89 
Ames 1995 2 579 10 552 36 0 16 0 4 4 85 1Z7 25.0 87 
Ames 1995 1 594 10 553 41 0 8 0 4 3 82 10.2 23.3 82 
Ames 1995 2 586 10 553 34 0 5 0 3 3 82 13.3 25.3 82 
Ames 1995 1 565 10 554 38 0 11 0 3 2 82 8.5 25.3 84 
Ames 1995 2 567 10 554 37 0 8 0 2 2 82 1Z0 23.3 84 
Ames 1995 1 555 10 555 45 4 10 0 4 3 81 14.8 21.9 82 
Ames 1995 2 584 10 555 52 0 11 0 4 3 81 15.8 22.9 82 
Ames 1995 1 559 10 556 35 0 4 0 3 2 82 10.3 27.9 85 
Ames 1995 2 561 10 556 38 0 4 0 3 2 83 13.4 27.7 86 
Ames 1995 1 547 10 557 26 0 10 0 3 2 82 10.4 2Z7 83 
Ames 1995 2 566 10 557 28 0 5 0 3 3 83 13.1 25.0 84 
Ames 1995 1 544 10 558 49 0 10 0 3 2 83 11.7 24.7 84 
Ames 1995 2 563 10 558 27 0 11 0 3 2 83 10.9 24.5 84 
Ames 1995 1 591 10 559 43 0 16 0 4 3 83 11.0 27.1 84 
Ames 1995 2 557 10 559 41 0 16 2 3 3 82 11.4 28.2 84 
Ames 1995 1 585 10 560 51 0 29 0 4 3 84 8.4 28.2 86 
Ames 1995 2 593 10 560 42 0 15 1 4 3 84 8.9 27.6 86 
Ames 1995 1 590 10 561 38 0 1 0 3 2 83 120 24.4 84 
Ames 1995 2 553 10 561 21 0 0 0 2 1 82 75 22.3 84 
Ames 1995 1 600 10 562 46 0 1 0 4 3 85 10.8 25.0 86 
Ames 1995 2 558 10 562 30 0 4 0 4 2 83 12.1 21.1 83 
Ames 1995 1 599 10 563 31 0 3 0 4 3 83 10.8 21.1 83 
Ames 1995 2 598 10 563 45 0 17 0 3 3 82 12.7 21.1 82 
Ames 1995 1 583 10 564 52 0 1 0 3 2 81 13.2 23.0 83 
Ames 1995 2 592 10 564 37 0 2 1 3 2 81 11.5 22.8 83 
Ames 1995 1 580 10 565 21 0 3 0 3 3 81 11.6 23.8 83 
Ames 1995 2 554 10 565 17 0 0 0 3 3 83 9.7 24.7 83 
Ames 1995 1 577 10 566 30 0 1 0 3 2 83 11.6 21.6 84 
Ames 1995 2 571 10 566 33 0 2 0 4 3 84 1Z6 22.2 85 
Ames 1995 1 556 10 567 26 0 6 0 4 3 83 13.4 25.5 85 
Ames 1995 2 541 10 567 43 0 7 0 4 3 84 149 24.5 86 
Ames 1995 1 553 10 568 46 0 4 0 3 2 81 14.1 25.8 83 
Ames 1995 2 550 10 568 51 0 2 0 3 3 83 16.5 25.5 85 
Ames 1995 1 541 10 569 51 0 6 0 3 3 80 13.9 22.1 82 
Ames 1995 2 572 10 569 35 0 4 0 3 3 81 1Z5 21.1 82 
Ames 1995 1 571 10 570 34 0 6 0 4 2 86 10.8 25.5 88 
Ames 1995 2 576 10 570 27 1 0 0 4 3 85 72 26.9 89 
Ames 1995 1 561 10 571 51 0 8 0 4 3 83 15.9 23.8 84 
Ames 1995 2 551 10 571 46 0 5 0 4 3 83 16.3 24.1 85 
Ames 1995 1 588 10 572 48 1 2 0 4 3 82 15.5 24.5 82 
Ames 1995 2 589 10 572 37 0 0 1 4 3 84 13.7 24.4 84 
Ames 1995 1 558 10 573 45 0 3 1 4 3 85 16.6 21.2 85 
Ames 1995 2 549 10 573 43 0 8 0 4 3 86 13.6 25.3 86 
Ames 1995 1 542 10 574 52 0 2 0 3 2 82 15.5 24.9 84 
Ames 1995 2 585 10 574 45 0 3 0 3 3 81 141 24.2 82 
Ames 1995 1 584 10 575 45 1 5 0 4 3 87 16.4 29.2 89 
Ames 1995 2 599 10 575 46 0 2 0 4 4 87 18.2 27.8 88 
Ames 1995 1 587 10 576 47 0 0 0 3 2 80 12.5 21.6 80 
Ames 1995 2 545 10 576 46 0 2 0 2 1 81 ^2.^ 22.5 81 
Ames 1995 1 548 10 577 40 0 8 2 3 2 81 13.1 22.5 82 
Ames 1995 2 600 10 577 37 0 5 0 3 2 82 11.7 21.1 82 
Table Jl. (continued) 156 
Plant Ear Planting Planbng 
Root StaBc Dropped heigM height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)^  (1-5)* days Its. % days 
Ames 1996 1 592 10 578 50 0 4 0 3 3 82 1Z8 25.4 83 
Ames 1995 2 542 10 578 41 0 3 0 2 2 82 10.6 21.2 84 
Ames 1995 1 567 10 579 35 0 2 0 3 3 84 11.0 23.5 84 
Ames 1995 2 547 10 579 32 0 3 0 3 2 85 11.0 25.6 86 
Ames 1995 1 575 10 580 34 0 8 0 3 3 83 10.2 20.9 85 
Ames 1996 2 590 10 580 45 0 9 0 4 3 85 12.3 23.4 86 
Ames 1995 1 574 10 581 49 0 4 1 4 3 83 13.0 25.3 84 
Ames 1995 2 594 10 581 44 0 8 0 4 3 84 15.3 25.9 85 
Ames 1995 1 586 10 582 49 0 15 1 4 3 85 128 30.3 86 
Ames 1995 2 543 10 582 31 0 7 0 4 3 85 13.3 28.1 87 
Ames 1995 1 551 10 583 32 0 5 0 3 3 86 6.3 25.2 89 
Ames 1995 2 582 10 583 34 0 7 0 4 3 86 9.1 24.9 88 
Ames 1995 1 »4 10 584 32 5 10 0 4 3 85 14.1 30.9 87 
Ames 1995 2 546 10 584 33 0 4 0 4 3 85 14.9 35.1 87 
Ames 1995 1 598 10 585 40 1 8 1 4 3 85 14.5 26.3 86 
Ames 1995 2 570 10 585 38 1 5 0 3 3 85 9.5 27.5 87 
Ames 1995 1 578 10 586 24 0 2 0 4 3 83 13.3 27.2 84 
Ames 1995 2 559 10 586 20 0 6 0 3 3 83 9.3 26.7 85 
Ames 1995 1 552 10 587 35 0 10 0 4 2 83 14.0 224 86 
Ames 1995 2 556 10 587 16 0 5 0 3 2 83 9.5 26.8 86 
Ames 1995 1 549 10 588 47 0 12 1 4 3 83 125 25.7 86 
Ames 1995 2 595 10 588 36 0 10 0 4 3 84 10.7 27.6 86 
Ames 1995 1 566 10 589 42 0 9 1 4 3 85 15.1 28.9 86 
Ames 1995 2 565 10 589 22 0 0 0 3 3 86 11.7 30.3 87 
Ames 1995 1 563 10 590 36 0 5 1 3 3 84 9.3 26.9 85 
Ames 1995 2 591 10 590 32 1 12 0 4 3 86 10.3 27.1 87 
Ames 1995 1 576 10 591 46 0 4 1 4 3 83 17.4 25.7 84 
Ames 1995 2 552 10 591 44 0 1 0 4 3 84 17.9 24.1 85 
Ames 1995 1 543 10 592 39 0 1 0 3 2 83 14.4 22.0 84 
Ames 1995 2 544 10 592 38 0 1 0 3 2 85 13.4 220 86 
Ames 1995 1 582 10 593 40 0 7 0 4 2 79 13.4 24.5 SO 
Ames 1995 2 580 10 593 32 0 7 1 3 2 78 11.5 21.1 79 
Ames 1995 1 564 10 594 41 0 1 0 4 3 85 15.7 25.4 86 
Ames 1995 2 560 10 594 25 0 1 0 4 3 83 11.4 20.4 83 
Ames 1995 1 5  ^ 10 595 42 1 1 0 3 2 83 15.7 25.9 84 
Ames 1995 2 574 10 595 36 2 1 1 4 2 85 13.3 26.8 86 
Ames 1995 1 595 10 596 52 0 4 0 4 2 80 16.3 25.0 82 
Ames 1995 2 562 10 596 44 0 3 0 3 1 79 17.1 22.9 80 
Ames 1995 1 589 10 597 42 0 1 0 4 3 84 15.4 24.9 84 
Ames 1995 2 578 10 597 31 0 5 0 4 3 83 14.2 22.7 83 
Ames 1995 1 568 10 598 43 0 8 0 3 2 83 14.6 21.6 84 
Ames 1995 2 588 10 598 40 0 7 0 3 3 84 13.7 21.3 85 
Ames 1995 1 545 10 599 42 0 8 0 2 2 81 11.6 225 81 
Ames 1995 2 568 10 599 36 0 6 1 3 2 83 11.4 23.7 83 
Ames 1995 1 550 10 600 47 0 4 0 3 2 81 13.9 25.3 82 
Ames 1995 2 581 10 600 45 0 8 0 4 3 81 13.4 24.8 82 
Ames 1996 1 8 1 1 31 6 2 0 5 4 103 16.6 375 103 
Ames 1996 2 1 1 1 33 9 4 0 5 5 103 16.4 37.1 104 
Ames 1996 2 14 1 2 27 1 1 0 3 3 106 11.2 328 108 
Ames 1996 1 22 1 2 41 3 8 0 4 3 102 120 35.0 104 
Ames 1996 1 3 1 3 41 1 7 0 5 4 98 15.9 31.6 99 
Ames 1996 2 13 1 3 20 0 2 0 4 3 106 10.1 37.5 106 
Ames 1996 1 19 1 4 29 6 5 0 4 3 97 9.8 33.2 99 
Ames 1996 2 48 1 4 24 2 5 0 4 3 98 10.1 33.2 99 
Ames 1996 1 32 1 5 41 0 4 0 2 2 92 14.0 33.0 93 
Ames 1996 2 28 1 5 33 0 3 0 3 3 94 128 28.7 95 
Ames 1996 1 47 1 6 48 2 7 0 4 4 104 16.2 41.2 106 
Ames 1996 2 45 1 6 49 15 8 0 5 4 104 17.1 40.2 106 
Ames 1996 2 15 1 7 17 0 0 0 4 3 107 7.7 41.5 109 
Ames 1996 1 21 1 7 32 14 7 0 4 4 102 123 34.8 103 
Ames 1996 1 17 1 8 29 3 5 0 5 5 105 13.3 35.0 106 
Ames 1996 2 10 1 8 24 0 4 0 5 4 106 102 34.7 110 
Ames 1996 1 9 1 9 8 3 0 0 5 4 103 5.0 36.3 103 
Ames 1996 2 50 1 9 3 0 1 0 4 4 105 25 38.3 107 
Ames 1996 1 2 1 10 28 4 3 0 5 4 98 13.4 36.3 103 
Ames 1996 2 41 1 10 32 13 6 0 4 4 99 11.2 328 101 
Ames 1996 1 44 1 11 25 0 0 0 2 2 93 12.2 30.4 95 
Ames 1996 2 59 1 11 36 0 2 0 1 1 93 120 28.9 95 
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Plant Ear Planting 
Root Stalk Dropped height height to Grain Grain 
Plot^  Set Entry Stand lodging lodging ears score score arrthesis weight moistur 
no. no. no. no. (1-5)'= (1-5)* days bs. % 
5 1 12 39 0 4 0 3 3 99 13.4 30.5 
43 1 12 4Z. 0 3 0 2 2 96 13.6 30.7 
20 1 13 44 0 6 0 2 2 94 lis 20.1 
27 1 13 35 0 2 0 2 2 94 13.2 23.8 
5 1 14 32 0 3 0 3 3 97 16.4 21.7 
32 1 14 31 0 1 1 2 2 95 14.5 28.8 
7 1 15 32 1 0 0 4 3 100 12.2 31.5 
12 1 15 20 1 1 0 4 3 104 9.8 36.9 
3 1 16 38 0 2 0 2 2 98 1Z3 32.2 
30 1 16 43 0 11 0 2 2 94 10.1 25.4 
60 1 17 41 0 11 0 2 2 94 11.6 20.0 
60 1 17 38 0 3 0 1 1 94 1Z6 28.5 
30 1 18 40 0 3 1 2 2 95 1Z8 31.0 
56 1 18 42 0 5 0 1 1 95 13.2 29.1 
17 1 19 34 0 3 0 3 3 103 9.0 34.9 
34 1 19 36 2 9 0 3 3 97 13.9 31.3 
16 1 20 44 0 8 0 4 4 97 15.3 23.7 
51 1 20 39 1 6 0 4 4 97 17.3 29.9 
4 1 21 50 0 4 0 4 4 97 19.0 30.9 
2 1 21 40 0 0 0 4 3 98 15Z 32.5 
29 1 22 52 3 0 0 3 2 97 20.1 29.1 
38 1 22 46 0 1 0 2 1 99 13.9 30.1 
51 1 23 52 0 2 0 3 2 96 20.9 352 
43 1 23 42 0 1 0 3 2 96 18.5 352 
36 1 24 45 4 2 0 3 3 95 17.1 3Z6 
56 1 24 36 0 0 0 3 2 98 15.5 33.7 
53 1 25 46 0 4 0 3 2 96 15.7 30.7 
49 1 25 37 0 4 0 3 2 97 17.9 31.1 
4 1 26 39 0 1 0 4 3 98 18.0 31.0 
37 1 26 41 0 2 0 4 3 97 17.6 33.6 
40 1 27 22 0 0 0 2 1 102 10.8 39.2 
45 1 27 48 0 3 0 3 3 97 16.9 31.8 
11 1 28 44 2 5 0 3 3 97 17.4 22.7 
22 1 28 52 2 3 0 4 3 97 17.0 28.1 
31 1 29 44 3 3 0 3 2 95 18.7 28.1 
58 1 29 34 0 1 0 2 1 102 11.0 32.4 
24 1 30 46 0 6 0 3 3 97 15.2 29.4 
52 1 30 47 0 2 0 3 3 97 17.0 25.3 
11 1 31 29 0 1 0 3 2 100 14.4 23.1 
55 1 31 30 0 0 1 3 2 98 14.0 23.7 
14 1 32 48 0 0 0 2 2 92 14.9 2S.9 
16 1 32 42 0 2 0 1 1 98 14.6 27.7 
12 1 33 47 0 2 0 2 2 94 18.3 30.5 
8 1 33 42 1 2 0 2 2 95 17.2 27.5 
6 1 34 19 0 2 0 3 3 104 7.7 35.2 
52 1 34 28 0 3 0 4 3 100 13.2 36.4 
20 1 35 21 0 0 0 1 2 100 11.5 34.6 
39 1 35 38 0 2 0 2 2 93 15.4 29.6 
42 1 36 38 0 2 0 2 2 97 17.6 32.4 
42 1 36 39 0 2 0 3 2 98 14.7 30.8 
28 1 37 40 0 2 0 2 2 95 13.8 30.9 
37 1 37 29 0 2 0 2 1 99 1Z5 35.1 
26 1 38 38 0 2 0 2 2 95 17.2 272 
57 1 38 42 0 1 0 3 2 97 16.5 32.0 
25 1 39 38 0 2 0 2 3 97 15.1 35.9 
59 1 39 38 0 3 0 3 3 98 14.0 29.0 
40 1 40 39 0 2 0 3 2 97 17.0 23.7 
24 1 40 40 0 0 0 3 2 97 16.9 27.8 
54 1 41 33 0 11 0 4 3 98 14.7 32.2 
53 1 41 44 0 4 0 4 3 97 14.3 30.7 
38 1 42 34 6 5 0 4 3 100 16.5 32.6 
54 1 42 25 0 2 0 4 3 102 15.2 34.0 
23 1 43 39 3 5 0 5 4 100 15.4 34.8 
39 1 43 38 0 3 0 3 3 101 14.6 39.9 
10 1 44 41 0 " 4 0 4 3 95 17.5 28.0 
23 1 44 45 0 9 0 4 3 98 16J2 33.1 
29 1 45 40 1 7 0 4 4 101 20.5 35.8 
46 1 45 50 9 16 0 4 3 102 15.1 33.9 
Table JI. Ccontmued) 158 
Plant Ear Planting Planting 
Root StaUc Dropped height height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1996 1 15 1 46 40 3 2 0 5 5 102 17.8 39.9 106 
Ames 1996 2 35 1 46 35 0 5 0 4 4 103 ^2.6 40.6 108 
Ames 1996 1 26 1 47 52 9 14 0 3 3 97 15.3 31.9 98 
Ames 1996 2 55 1 47 39 4 2 0 3 3 100 13.1 33.0 101 
Ames 1996 1 13 1 48 20 4 4 0 5 5 103 10.9 324 104 
Ames 1996 2 44 1 48 20 0 5 0 5 3 102 1Z5 35.4 102 
Ames 1996 2 9 1 49 22 0 2 0 4 3 102 11.4 35.1 102 
Ames 1996 1 48 1 49 26 0 1 0 3 2 96 13.9 33.6 97 
Ames 1996 1 35 1 SO 52 3 5 0 4 3 98 16.0 33.0 101 
Ames 1996 2 36 1 50 51 0 0 0 4 3 102 19.6 37.3 104 
Ames 1996 2 19 1 51 44 0 2 0 3 3 102 19.5 33.8 103 
Ames 1996 1 Z7 1 51 51 6 5 0 3 3 95 18.6 25.6 97 
Ames 1996 2 18 1 52 43 1 6 0 3 2 101 13.1 31.7 103 
Ames 1996 1 58 1 52 42 0 3 0 4 3 93 19.0 26.2 93 
Ames 1996 2 34 1 53 41 0 1 0 3 2 98 16.1 31.2 99 
Ames 1996 1 41 1 53 43 2 2 0 4 3 96 17.9 31.3 98 
Ames 1996 1 25 1 54 42 0 3 0 3 3 99 15.8 28.2 101 
Ames 1996 2 46 1 54 33 0 3 0 3 2 99 11.4 28.5 99 
Ames 1996 1 1 1 55 41 1 2 0 4 3 99 20.9 33.3 101 
Ames 1996 2 57 1 55 47 0 3 0 3 2 104 14.3 37.2 109 
Ames 1996 1 6 1 56 47 0 2 0 4 3 99 19.1 320 101 
Ames 1996 2 7 1 56 42 0 5 0 3 3 100 15.3 29.0 103 
Ames 1996 1 18 1 57 35 1 2 1 5 4 101 17.4 30.0 101 
Ames 1996 2 47 1 57 49 0 7 0 4 4 101 20.8 320 101 
Ames 1996 2 21 1 58 32 0 0 0 3 2 95 13.7 29.2 95 
Ames 1996 1 50 1 58 24 0 0 0 2 1 95 10.5 28.2 96 
Ames 1996 1 33 1 59 41 0 4 0 3 2 99 14.7 30.6 100 
Ames 1996 2 31 1 59 21 0 0 0 2 2 100 8.9 29.6 100 
Ames 1996 2 33 1 60 26 0 0 0 3 3 102 14.9 329 103 
Ames 1996 1 49 1 60 32 0 4 0 3 2 100 13.1 31.4 100 
Ames 1996 1 116 2 61 43 0 4 1 3 2 97 15.4 35.2 99 
Ames 1996 2 109 2 61 40 0 3 0 4 2 97 15.8 36.7 99 
Ames 1996 2 85 2 62 31 6 5 0 4 3 101 14.8 34.8 103 
Ames 1996 1 113 2 62 34 9 8 3 4 3 101 16.8 35.6 102 
Ames 1996 1 71 2 63 26 4 6 0 4 4 101 13.1 37.8 101 
Ames 1996 2 111 2 63 27 2 9 0 4 3 101 11.7 329 101 
Ames 1996 2 62 2 64 43 7 6 2 5 4 103 12.9 34.0 106 
Ames 1996 1 92 2 64 43 1 4 0 5 4 102 17.2 34.6 103 
Ames 1996 1 72 2 65 52 3 6 0 4 3 98 17.4 38.7 99 
Ames 1996 2 73 2 65 51 1 8 0 4 3 98 19.6 36.0 99 
Ames 1996 1 98 2 66 34 1 4 0 2 2 97 13.5 31.4 98 
Ames 1996 2 95 2 66 30 0 2 1 2 2 97 12.1 31.0 98 
Ames 1996 1 76 2 67 41 4 4 0 4 3 100 12.4 34.5 102 
Ames 1996 2 92 2 67 24 1 2 0 4 2 98 13.1 35.9 101 
Ames 1996 2 64 2 68 37 6 4 0 5 4 100 15.7 33.8 102 
Ames 1996 1 105 2 68 36 32 8 0 4 4 98 13.4 324 103 
Ames 1996 1 64 2 69 46 4 15 0 4 3 97 10.1 312 98 
Ames 1996 2 82 2 69 46 8 20 0 4 3 98 12.4 33.7 99 
Ames 1996 1 90 2 70 38 20 12 1 5 4 103 1Z3 422 104 
Ames 1996 2 88 2 70 42 17 7 0 5 4 102 14.8 36.6 103 
Ames 1996 1 93 2 71 17 0 0 0 2 2 94 7.3 27.1 95 
Ames 1996 2 115 2 71 22 0 2 0 2 2 94 8.1 29.5 95 
Ames 1996 1 73 2 72 44 8 11 0 4 3 97 13.1 29.0 101 
Ames 1996 2 77 2 72 31 1 4 1 4 3 98 10.0 30.1 101 
Ames 1996 2 68 2 73 43 0 3 1 3 2 94 15Z 33.0 96 
Ames 1996 1 120 2 73 48 0 5 0 2 2 94 ^Z7 31.1 96 
Ames 1996 2 80 2 74 28 2 1 0 4 3 101 11.0 37.0 103 
Ames 1996 1 91 2 74 42 7 18 0 4 3 98 10.9 328 100 
Ames 1996 2 63 2 75 52 0 10 0 3 2 94 16.2 30.9 95 
Ames 1996 1 84 2 75 50 6 6 0 3 2 95 17.4 30.8 96 
Ames 1996 1 74 2 76 33 0 6 0 2 2 97 13.9 34.0 98 
Ames 1996 2 71 2 76 29 1 2 0 2 2 95 12.4 34.1 97 
Ames 1996 2 69 2 77 37 0 1 0 3 3 98 125 34.3 101 
Ames 1996 1 95 2 77 42 0 15 1 3 3 98 121 292 101 
Ames 1996 1 89 2 78 46 0 3 0 3 2 93 124 28.4 96 
Ames 1996 2 100 2 78 27 0 1 0 2 2 95 11.3 30.7 98 
Ames 1996 1 111 2 79 40 0 7 0 3 2 94 120 25.7 95 
Ames 1996 2 102 2 79 43 0 8 0 2 2 94 11.2 30.1 95 
Table Jl. (continued) 
Plant Ear Planting Planting 
Root StaOc Dropped h^ ht height to Grain Grain to 
Loc. Year Rep. Plot^  Set Errtry Stand lodging lodging ears score score arrthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1996 2 97 2 80 43 0 5 1 3 2 97 15.9 31.9 98 
Ames 1996 1 107 2 80 44 0 11 0 3 3 97 12.4 31.9 98 
Ames 1996 1 83 2 81 29 0 1 0 3 3 98 13.2 31.3 99 
Ames 1996 2 118 2 81 30 0 1 0 3 3 97 1Z5 34.1 99 
Ames 1996 2 99 2 82 39 1 3 0 2 2 95 15.1 29.1 95 
Ames 1996 1 115 2 82 43 0 3 0 3 2 95 18.6 29.7 96 
Ames 1996 1 67 2 83 39 1 1 0 3 2 97 16.2 33.4 97 
Ames 1996 2 93 2 83 24 0 0 0 3 2 98 10.3 28.9 98 
Ames 1996 1 80 2 84 47 0 2 0 3 2 95 15.5 29.3 96 
Ames 1996 2 79 2 84 40 0 2 0 3 2 98 14.2 28.4 98 
Ames 1996 1 112 2 85 48 6 1 0 3 3 95 20.3 32.1 96 
Ames 1996 2 117 2 85 39 0 2 0 3 2 95 15.9 33.0 96 
Ames 1996 1 79 2 86 42 0 2 0 4 2 96 16.7 29.6 97 
Ames 1996 2 108 2 86 50 0 2 0 4 2 96 17.6 31.7 98 
Ames 1996 2 61 2 87 46 0 0 0 3 2 93 17.3 30.9 93 
Ames 1996 1 102 2 87 39 0 1 0 3 2 94 17.3 28.8 94 
Ames 1996 1 97 2 88 33 0 7 0 4 3 98 11.9 30.8 98 
Ames 1996 2 106 2 88 37 0 4 0 4 3 100 11.6 32.5 100 
Ames 1996 2 91 2 89 42 0 3 0 4 2 101 20.6 34.9 102 
Ames 1996 1 119 2 89 35 1 3 0 4 3 101 21.0 34.5 102 
Ames 1996 1 88 2 90 46 11 1 0 4 3 97 17.4 37.0 99 
Ames 1996 2 114 2 90 43 0 0 0 3 2 97 18.5 32.3 99 
Ames 1996 2 65 2 91 46 0 3 0 4 2 98 17.1 34.1 98 
Ames 1996 1 104 2 91 39 1 1 0 3 2 97 17.8 31.9 98 
Ames 1996 2 72 2 92 46 0 1 0 3 3 98 19.0 30.4 99 
Ames 1996 1 110 2 92 40 0 3 0 3 3 98 16.8 33.5 100 
Ames 1996 1 68 2 93 40 0 3 0 3 2 97 13.1 33.5 99 
Ames 1996 2 67 2 93 41 0 1 0 4 3 97 14.4 28.7 97 
Ames 1996 2 78 2 94 31 1 0 0 3 2 103 12.3 3Z6 103 
Ames 1996 1 86 2 94 37 4 1 0 4 3 98 12.7 22.3 101 
Ames 1996 1 106 2 95 42 21 5 0 3 2 95 15.4 31.4 95 
Ames 1996 2 105 2 95 49 10 2 0 3 2 95 21.2 31.0 95 
Ames 1996 2 76 2 96 46 0 2 0 2 1 95 14.5 27.6 95 
Ames 1996 1 100 2 96 39 0 0 0 1 1 92 13.5 22.6 92 
Ames 1996 1 109 2 97 46 0 7 0 4 3 98 17.5 29.5 98 
Ames 1996 2 116 2 97 44 2 7 1 4 3 98 15.0 28.6 98 
Ames 1996 1 99 2 98 41 0 2 0 2 3 98 18.7 32.2 98 
Ames 1996 2 101 2 98 41 0 1 0 3 3 99 19.1 33.4 100 
Ames 1996 1 62 2 99 37 0 2 0 4 3 98 19.3 32.1 99 
Ames 1996 2 94 2 99 25 0 4 0 3 2 98 15.5 30.9 99 
Ames 1996 1 70 2 100 41 0 3 0 3 3 98 18.0 37.0 99 
Ames 1996 2 74 2 100 35 2 1 0 3 3 98 16.1 33.9 99 
Ames 1996 1 78 2 101 35 1 6 0 4 3 100 14.1 34.8 102 
Ames 1996 2 81 2 101 44 3 5 0 3 3 100 18.6 35.3 103 
Ames 1996 1 118 2 102 25 0 5 0 3 2 94 12.1 29.8 95 
Ames 1996 2 120 2 102 29 0 5 0 3 2 95 12.7 33.1 97 
Ames 1996 1 85 2 103 48 24 5 1 4 3 98 13.3 34.2 101 
Ames 1996 2 119 2 103 46 1 16 0 4 3 98 14.9 33.4 99 
Ames 1996 1 87 2 104 48 0 13 0 5 4 97 16.1 32.4 99 
Ames 1996 2 96 2 104 43 0 5 0 3 3 97 16.0 31.5 98 
Ames 1996 1 96 2 105 41 3 6 0 4 4 100 19.3 36.7 103 
Ames 1996 2 110 2 105 36 9 3 0 5 4 101 15.6 35.5 103 
Ames 1996 1 66 2 106 27 4 3 0 3 3 94 14.1 32.6 95 
Ames 1996 2 104 2 106 33 0 0 0 3 2 96 12.8 32.5 97 
Ames 1996 2 98 2 107 41 0 0 0 3 2 101 17.5 36.5 104 
Ames 1996 1 108 2 107 42 1 0 0 4 4 101 17.1 39.3 104 
Ames 1996 1 94 2 108 43 0 3 0 3 2 94 17.7 30.7 95 
Ames 1996 2 103 2 108 45 0 6 0 3 2 92 14.4 30.9 95 
Ames 1996 1 77 2 109 34 0 9 0 5 4 101 15.2 35.7 103 
Ames 1996 2 83 2 109 39 1 5 0 5 4 101 15.6 38.0 103 
Ames 1996 1 61 2 110 37 2 8 1 5 5 99 19.7 37.8 102 
Ames 1996 2 86 2 110 39 0 2 7 5 4 99 16.3 35.0 101 
Ames 1996 2 66 2 111 39 0 2 0 4 3 96 145 28.9 97 
Ames 1996 1 101 2 111 41 0 4 0 4 3 97 16.1 3^2 98 
Ames 1996 2 70 2 112 40 0 4 0 4 3 97 16.7 29.0 97 
Ames 1996 1 82 2 112 33 3 4 0 4 3 95 14.4 29.9 96 
Ames 1996 1 69 2 113 43 0 8 0 3 2 95 13.1 232 97 
Ames 1996 2 90 2 113 40 1 3 0 3 2 95 12.1 20.0 96 
Table Jl. (continued) 160 
Plant Ear Piantnig Planting 
Root Stalk Dropped heigtit height to Grain Giain to 
Loc. Year Rep. 
(L Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-S)* days bs. % days 
Ames 1996 1 75 2 114 45 9 4 0 4 3 96 19.3 31.9 99 
Ames 1996 2 113 2 114 39 0 0 0 4 3 96 18.5 29.9 99 
Ames 1996 1 65 2 115 33 3 2 0 4 2 96 16.3 32.7 99 
Ames 1996 2 89 2 115 36 0 4 0 4 3 98 15.7 34.5 101 
Ames 1996 1 114 2 116 38 0 3 0 3 2 98 11.2 34.4 100 
Ames 1996 2 112 2 116 37 0 2 0 3 2 97 13.2 31.6 97 
Ames 1996 1 103 2 117 27 1 2 0 3 2 94 11.3 25.6 95 
Ames 1996 2 107 2 117 35 1 0 0 3 2 95 15.4 27.0 95 
Ames 1996 1 63 2 118 30 0 3 0 3 3 96 10.8 26.9 98 
Ames 1996 2 87 2 118 30 0 4 0 3 3 97 9.2 25.5 98 
Ames 1996 1 81 2 119 42 0 5 0 5 4 100 19.2 34.4 104 
Ames 1996 2 84 2 119 42 3 9 0 5 4 99 20.6 32.8 103 
Ames 1996 2 75 2 120 34 0 1 0 3 3 102 13.0 32.7 103 
Ames 1996 1 117 2 120 42 0 3 0 3 2 98 14.5 31.4 101 
Ames 1996 1 IRA 3 121 25 1 5 1 4 4 103 12.3 33.9 105 
Ames 1996 2 166 3 121 19 4 0 0 4 4 103 11.5 32.8 104 
Ames 1996 2 138 3 122 46 2 2 0 3 3 94 14.1 29.9 96 
Ames 1996 1 144 3 122 44 13 3 2 3 2 96 13.3 31.3 97 
Ames 1996 1 159 3 123 42 3 2 0 4 4 100 15.8 32.9 103 
Ames 1996 2 164 3 123 42 0 9 0 4 4 100 14.3 33.6 103 
Ames 1996 1 137 3 124 39 4 3 0 4 3 96 13.3 35.5 101 
Ames 1996 2 142 3 124 38 1 3 0 3 2 97 15.0 35.8 99 
Ames 1996 2 147 3 125 37 0 8 0 4 2 96 12.2 31.7 97 
Ames 1996 1 173 3 125 43 2 3 0 4 3 97 14.1 31.2 98 
Ames 1996 1 135 3 126 36 0 3 0 4 3 103 17.3 37,8 104 
Ames 1996 2 123 3 126 38 2 5 0 4 3 102 14.8 35.5 103 
Ames 1996 1 152 3 127 8 0 0 0 4 3 104 3.8 35.7 104 
Ames 1996 2 162 3 127 8 2 1 0 4 3 105 4.3 36.9 106 
Ames 1996 1 126 3 128 34 0 7 0 3 2 97 17.1 34.6 97 
Ames 1996 2 139 3 128 37 0 7 0 3 3 95 13.0 31.4 96 
Ames 1996 2 144 3 129 29 0 1 0 3 2 96 13.6 31.9 99 
Ames 1996 1 168 3 129 23 1 5 0 3 2 97 11.2 35.7 99 
Ames 1996 1 128 3 130 26 0 3 0 4 3 103 13.2 36.8 103 
Ames 1996 2 137 3 130 16 0 1 1 4 3 102 10.4 36.2 102 
Ames 1996 1 129 3 131 41 0 4 0 5 3 99 12.5 31.4 99 
Ames 1996 2 146 3 131 35 3 3 0 4 3 97 14.0 29.7 98 
Ames 1996 2 130 3 132 38 0 3 0 2 2 94 1Z9 29.3 95 
Ames 1996 1 162 3 132 31 0 10 0 4 3 97 11.9 30.7 99 
Ames 1996 1 138 3 133 28 0 7 0 3 3 96 8.5 23.7 98 
Ames 1996 2 174 3 133 27 0 3 0 3 2 95 10.6 28.3 96 
Ames 1996 2 148 3 134 26 0 4 0 2 2 95 12.4 30.3 95 
Ames 1996 1 164 3 134 24 0 10 0 3 3 98 9.2 31.2 99 
Ames 1996 1 139 3 135 31 1 5 1 4 3 98 13.7 33.9 100 
Ames 1996 2 121 3 135 31 0 1 0 4 3 98 14.3 31.8 102 
Ames 1996 1 133 3 136 35 0 4 0 3 2 99 9.9 34.3 101 
Ames 1996 2 176 3 136 38 1 3 0 2 3 98 10.5 32.5 100 
Ames 1996 2 155 3 137 31 0 3 0 4 3 97 10.4 33.4 99 
Ames 1996 1 170 3 137 27 0 1 0 3 3 100 14.3 35.3 102 
Ames 1996 2 140 3 138 32 0 6 0 3 2 98 13.0 34.7 101 
Ames 1996 1 146 3 138 29 0 8 0 4 3 100 11.8 33.8 102 
Ames 1996 1 156 3 139 31 0 3 0 3 2 96 13.8 30.3 97 
Ames 1996 2 159 3 139 40 4 2 0 3 2 96 15.8 31.8 98 
Ames 1996 2 149 3 140 22 0 3 0 1 1 93 7.3 27.8 94 
Ames 1996 1 172 3 140 25 0 2 0 1 1 95 7.7 29.8 95 
Ames 1996 2 128 3 141 47 0 2 0 2 1 92 16.0 26.4 92 
Ames 1996 1 161 3 141 47 1 12 0 3 3 95 15.8 28.9 96 
Ames 1996 1 122 3 142 33 0 2 0 2 2 100 11.3 29.3 101 
Ames 1996 2 134 3 142 32 0 3 0 2 1 98 12.6 29.8 99 
Ames 1996 2 131 3 143 22 0 1 0 3 2 97 10.5 30.1 97 
Ames 1996 1 149 3 143 17 0 1 0 3 3 98 11.4 30.0 98 
Ames 1996 1 127 3 144 32 0 2 0 3 2 100 13.1 26.4 100 
Ames 1996 2 175 3 144 37 0 3 0 3 2 98 13.5 25.9 98 
Ames 1996 1 155 3 145 31 0 6 0 3 2 98 13.3 29.8 99 
Ames 1996 2 160 3 145 24 0 5 0 3 2 100 10.9 32.2 100 
Ames 1996 1 157 3 146 45 2 9 0 4 2 97 18.2 32.3 98 
Ames 1996 2 177 3 146 42 6 1 0 3 2 96 18.3 32.2 97 
Ames 1996 2 135 3 147 16 2 1 0 4 3 97 10.7 29.9 97 
Ames 1996 1 150 3 147 14 0 1 0 3 2 98 8.0 30.9 99 
Tible Jl. (contnmed) 161 
Plant Ear Planting Planting 
Root Stalk Dropped heigM height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis we^ ht moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days Us. % days 
Ames 1996 2 127 3 148 SO 3 1 0 3 2 96 18.1 31.5 97 
Ames 1996 1 153 3 148 37 8 7 0 3 2 96 14.7 30.7 98 
Ames 1996 1 160 3 149 43 0 5 0 3 2 96 16.4 29.9 97 
Ames 1996 2 170 3 149 37 0 6 0 3 2 97 15.9 30.7 98 
Ames 1996 1 143 3 150 38 0 2 0 4 3 100 13.9 30.2 103 
Ames 1996 2 169 3 150 29 3 10 0 3 3 97 11.3 30.0 101 
Ames 1996 1 125 3 151 34 0 2 0 2 2 97 11.9 30.0 96 
Ames 1996 2 158 3 151 34 0 0 0 2 2 97 14.0 25.1 96 
Ames 1996 2 150 3 152 50 0 7 0 4 2 98 22.4 32.2 99 
Ames 1996 1 167 3 152 38 1 7 0 4 2 103 20.3 33.0 103 
Ames 1996 1 142 3 153 24 1 3 0 3 3 100 14.0 31.1 101 
Ames 1996 2 141 3 153 26 0 2 0 3 2 98 16.9 31.5 100 
Ames 1996 1 121 3 154 50 6 8 0 3 3 96 17.0 29.4 97 
Ames 1996 2 1^  3 154 47 4 4 1 3 3 96 14.7 28.5 97 
Ames 1996 1 171 3 155 24 0 1 0 2 2 100 11.5 31.0 100 
Ames 1996 2 163 3 155 30 0 1 0 3 2 98 14.4 32.6 99 
Ames 1996 2 126 3 156 42 0 5 1 3 3 96 12.8 31.9 97 
Ames 1996 1 179 3 156 39 0 5 0 3 3 96 11.9 29.1 97 
Ames 1996 1 148 3 157 33 1 3 0 2 2 96 17.3 31.8 96 
Ames 1996 2 167 3 157 48 0 6 0 2 2 94 18.6 29.5 95 
Ames 1996 2 152 3 158 48 0 2 0 3 2 97 13.3 26.7 98 
Ames 1996 1 180 3 158 42 0 1 0 3 2 96 16.0 24.2 96 
Ames 1996 1 165 3 159 27 0 0 0 2 2 97 1Z3 31.1 97 
Ames 1996 2 161 3 159 36 0 2 0 1 1 94 12.9 29.1 94 
Ames 1996 1 134 3 160 26 1 3 0 3 2 99 10.3 27.8 100 
Ames 1996 2 172 3 160 37 0 5 0 3 3 98 13.4 24.0 98 
Ames 1996 1 132 3 161 43 5 3 0 5 4 101 17.7 39.5 101 
Ames 1996 2 125 3 161 42 6 9 0 5 4 99 17.5 34.4 101 
Ames 1996 1 123 3 162 32 2 5 1 3 2 97 15.3 32.6 99 
Ames 1996 2 132 3 162 36 0 6 0 3 2 96 15.2 31.5 98 
Ames 1996 1 124 3 163 30 1 2 0 3 2 98 13.7 34.0 98 
Ames 1996 2 143 3 163 36 0 4 0 4 3 98 17.8 34.8 100 
Ames 1996 1 175 3 164 42 2 11 0 3 3 98 9.6 34.6 99 
Ames 1996 2 171 3 164 43 2 9 1 3 3 97 11.9 33.9 99 
Ames 1996 2 151 3 165 52 15 12 0 5 4 100 13.2 3Z0 101 
Ames 1996 1 178 3 ^ES 39 1 12 0 5 4 100 13.4 32.5 101 
Ames 1996 1 136 3 166 48 4 1 0 4 4 96 15.8 29.3 98 
Ames 1996 2 154 3 166 42 0 0 0 4 3 96 17.9 29.6 98 
Ames 1996 2 133 3 167 37 0 8 0 3 2 98 14.1 30.1 98 
Ames 1996 1 145 3 167 45 0 13 3 3 3 98 13.4 29.5 98 
Ames 1996 2 129 3 168 35 0 0 0 2 2 96 14.2 30.7 97 
Ames 1996 1 141 3 168 26 0 2 0 2 2 97 13.7 32.7 99 
Ames 1996 1 130 3 169 50 3 7 0 4 3 97 16.2 33.4 102 
Ames 1996 2 136 3 169 47 5 3 0 4 4 96 18.9 30.6 99 
Ames 1996 1 154 3 170 39 7 7 1 4 3 93 13.0 29.9 94 
Ames 1996 2 168 3 170 48 5 4 0 3 2 92 14.1 27.1 93 
Ames 1996 1 158 3 171 22 0 1 0 4 3 101 14.2 31.4 102 
Ames 1996 2 156 3 171 38 0 1 0 4 4 102 15.8 35.5 102 
Ames 1996 1 174 3 172 28 0 1 0 4 4 98 13.9 3Z6 99 
Ames 1996 2 173 3 172 42 0 5 0 4 3 97 16.3 28.7 98 
Ames 1996 1 177 3 173 49 0 1 0 2 2 96 16.1 31.8 98 
Ames 1996 2 178 3 173 42 1 2 0 2 1 96 13.3 28.5 98 
Ames 1996 1 131 3 174 39 5 3 0 4 3 98 12.6 29.8 98 
Ames 1996 2 153 3 174 27 2 0 0 4 3 98 14.5 30.5 98 
Ames 1996 2 124 3 175 36 2 2 0 4 3 97 15.9 31.9 98 
Ames 1996 1 176 3 175 43 9 5 0 3 3 100 17.3 31.2 100 
Ames 1996 1 151 3 176 21 0 2 0 2 1 97 10.2 282 97 
Ames 1996 2 179 3 176 21 0 0 0 2 2 97 11.0 31.4 97 
Ames 1996 1 140 3 177 30 0 1 0 3 2 96 11.5 26.5 95 
Ames 1996 2 157 3 177 22 0 0 0 3 2 97 11.6 30.8 97 
Ames 1996 2 122 3 178 44 0 5 0 4 3 98 16.7 28.9 101 
Ames 1996 1 147 3 178 42 0 1 0 4 3 101 17.8 31.1 103 
Ames 1996 2 145 3 179 35 3 6 0 3 2 98 15.3 31.1 99 
Ames 1996 1 166 3 179 24 0 2 0 3 2 101 1Z6 3Z9 102 
Ames 1996 1 163 3 180 39 1 1 0 3 2 97 16.6 29.1 96 
Ames 1996 2 180 3 180 34 0 0 0 2 2 96 16.4 31.6 96 
Ames 1996 1 204 4 181 35 1 5 0 5 4 102 13.8 34.7 104 
Ames 1996 2 215 4 181 45 0 2 0 4 3 100 16.4 33.7 104 
Table Jl. (continued) 162 
Plant Ear Planting Planting 
Root StaOc Dropped height height to Gtain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score antiiesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days Its. % days 
Ames 1996 1 217 4 182 35 7 10 0 5 5 102 13.7 37.3 104 
Ames 1996 2 214 4 182 29 0 5 0 4 4 100 14.7 35.3 103 
Ames 1996 2 190 4 183 29 10 11 0 5 5 103 7.9 35.9 103 
Ames 1996 1 205 4 183 37 6 14 0 5 5 103 11.9 36.2 105 
Ames 1996 1 240 4 184 44 1 6 0 4 3 100 12.2 28.4 103 
Ames 1996 2 223 4 184 43 0 8 0 3 2 99 10.8 26.1 101 
Ames 1996 1 198 4 185 17 0 1 0 5 4 102 11.2 38.6 106 
Ames 1996 2 188 4 185 20 0 1 1 5 5 102 10.8 37.9 107 
Ames 1996 2 206 4 186 38 1 9 0 3 3 100 1Z3 37.4 101 
Ames 1996 1 237 4 186 31 1 8 0 4 3 102 11.4 37.6 104 
Ames 1996 1 181 4 187 43 4 16 0 5 5 105 9.3 37.4 111 
Ames 1996 2 222 4 187 40 4 8 0 5 5 105 13.9 37.9 110 
Ames 1996 1 231 4 188 33 1 1 0 4 3 100 14.0 35.5 103 
Ames 1996 2 228 4 188 35 0 3 0 3 3 100 11.2 36.4 104 
Ames 1996 1 223 4 189 34 1 3 0 4 3 98 16.3 3Z9 99 
Ames 1996 2 227 4 189 43 3 4 0 3 3 97 17.4 34.8 98 
Ames 1996 1 202 4 190 35 6 4 0 4 3 99 13.3 31.1 99 
Ames 1996 2 201 4 190 43 1 3 0 4 2 98 14.6 33.0 101 
Ames 1996 2 216 4 191 33 0 12 0 2 2 92 9.7 27.2 94 
Ames 1996 1 228 4 191 37 2 10 0 3 3 95 11.5 30.8 95 
Ames 1996 2 185 4 192 35 0 12 0 4 4 99 13.1 34.7 101 
Ames 1996 1 234 4 192 46 9 8 1 4 4 102 11.2 38.0 104 
Ames 1996 2 198 4 193 24 0 2 0 3 2 97 12.4 30.4 99 
Ames 1996 1 236 4 193 44 0 6 0 4 3 99 13.8 31.3 103 
Ames 1996 2 194 4 194 35 0 4 0 2 2 97 14.5 30.3 97 
Ames 1996 1 212 4 194 49 0 10 0 3 3 98 18.9 35.2 99 
Ames 1996 2 186 4 195 39 0 a 0 3 2 95 11.7 31.2 95 
Ames 1996 1 233 4 195 46 0 7 0 3 2 98 11.0 32.5 99 
Ames 1996 1 183 4 196 39 1 2 1 3 3 96 15.8 29.9 97 
Ames 1996 2 237 4 196 38 0 1 0 3 3 96 15.7 3Z5 97 
Ames 1996 1 201 4 197 42 1 2 1 3 2 98 13.3 37.8 101 
Ames 1996 2 207 4 197 50 0 4 0 3 2 97 12.8 34.1 99 
Ames 1996 2 193 4 198 42 0 5 1 3 3 97 13.3 29.7 99 
Ames 1996 1 210 4 198 45 2 8 1 4 3 98 13.6 30.1 101 
Ames 1996 1 195 4 199 31 1 4 0 4 3 100 12.7 33.5 103 
Ames 1996 2 205 4 199 21 0 1 0 3 2 100 10.1 33.0 101 
Ames 1996 1 232 4 200 48 0 5 0 4 4 102 15.0 35.8 107 
Ames 1996 2 225 4 200 42 0 13 0 4 3 101 14.5 36.4 106 
Ames 1996 2 204 4 201 52 0 0 1 2 1 94 13.8 28.1 95 
Ames 1996 1 239 4 201 52 0 1 0 3 2 95 12.8 26.5 95 
Ames 1996 1 214 4 202 43 0 6 0 4 4 100 12.9 33.4 103 
Ames 1996 2 240 4 202 34 0 0 0 4 3 100 13.5 31.4 103 
Ames 1996 1 238 4 203 43 9 3 0 3 2 98 15.6 34.1 101 
Ames 1996 2 235 4 203 41 2 1 0 3 2 98 15.3 33.6 101 
Ames 1996 1 235 4 204 36 0 0 0 4 3 102 13.8 32.9 104 
Ames 1996 2 238 4 204 40 0 1 0 4 3 99 16.2 31.7 103 
Ames 1996 1 209 4 205 41 0 6 0 5 4 101 13.5 29.7 102 
Ames 1996 2 220 4 205 32 0 3 0 4 3 100 16.3 30.1 100 
Ames 1996 2 187. 4 206 45 0 10 0 4 3 98 20.0 33.0 98 
Ames 1996 1 203- 4 206 40 0 14 0 4 3 99 13.8 31.8 99 
Ames 1996 1 185 4 207 36 1 3 0 5 4 103 16.9 31.7 103 
Ames 1996 2 196 4 207 46 3 7 0 4 4 100 18.4 3Z3 101 
Ames 1996 2 200 4 208 38 0 7 0 4 3 99 17.1 30.6 99 
Ames 1996 1 219 4 208 47 0 12 0 4 3 100 17.0 29.3 101 
Ames 1996 1 193 4 209 41 4 5 0 3 3 98 14.8 32.2 102 
Ames 1996 2 184 4 209 47 0 5 0 3 2 98 15.8 30.4 100 
Ames 1996 1 227 4 210 52 19 6 3 4 3 99 16.7 32.4 102 
Ames 1996 2 224 4 210 52 1 3 0 4 3 98 17.4 31.0 103 
Ames 1996 2 181 4 211 49 0 7 0 3 3 95 14.7 29.2 95 
Ames 1996 1 222 4 211 42 0 3 0 3 2 96 16.1 30.2 95 
Ames 1996 2 213 4 212 35 0 2 0 3 3 100 16.6 29.9 101 
Ames 1996 1 225 4 212 36 0 6 0 3 3 100 17.1 34.0 102 
Ames 1996 2 192 4 213 29 0 3 0 3 3 100 1Z1 30.5 103 
Ames 1996 1 229 4 213 37 0 4 0 3 3 98 14.9 31.7 101 
Ames 1996 2 197 4 214 27 0 1 0 2 2 95 13.7 31.5 95 
Ames 1996 1 224 4 214 25 0 1 0 3 2 97 13.5 30.5 97 
Ames 1996 1 208 4 215 44 0 2 0 3 2 99 15.9 36.7 101 
Ames 1996 2 221 4 215 48 0 3 1 3 2 100 15.9 36.2 102 
T«ble Jl. (cortamed) 163 
Plant Ear Planting Planting 
Root StaRc Ofopped height height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anttiesis weight moisture midsflk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1996 1 189 4 216 42 0 4 0 4 3 100 16.4 315 99 
Ames 1996 2 236 4 216 47 4 2 0 4 3 97 16.4 30.5 98 
Ames 1996 1 230 4 217 36 0 0 0 2 2 99 14.1 32.2 99 
Ames 1996 2 239 4 217 37 0 5 0 3 2 99 12.3 30.7 101 
Ames 1996 2 199 4 218 37 0 5 0 2 2 98 145 30.5 98 
Ames 1996 1 220 4 218 49 0 3 0 3 2 100 14.7 30.4 101 
Ames 1996 1 191 4 219 41 1 3 0 4 3 101 16.2 34.1 102 
Ames 1996 2 189 4 219 49 0 3 0 3 2 98 2Z8 36.6 99 
Ames 1996 1 188 4 220 40 0 8 0 4 3 99 17.3 33.5 99 
Ames 1996 2 202 4 220 43 0 1 0 4 3 97 16.7 31.4 98 
Ames 1996 1 184 4 221 35 2 1 0 4 2 98 15.4 36.0 99 
Ames 1996 2 233 4 221 41 8 6 0 3 3 98 15.7 33.8 99 
Ames 1996 1 194 4 222 49 0 10 1 3 3 97 16.6 36.7 99 
Ames 1996 2 191 4 222 50 0 13 0 4 3 98 16.2 34.2 98 
Ames 1996 1 197 4 223 34 0 6 0 4 3 101 14.8 36.9 102 
Ames 1996 2 231 4 223 27 0 7 0 4 4 101 10.2 35.0 104 
Ames 1996 2 183 4 224 36 7 7 0 5 4 101 14.6 3Z9 103 
Ames 1996 1 226 4 224 34 20 11 0 5 4 103 ^2.0 37.0 105 
Ames 1996 1 182 4 225 28 1 7 0 5 100 11.5 37.7 102 
Ames 1996 2 209 4 225 46 0 2 0 4 4 98 18.2 35.8 99 
Ames 1996 1 213 4 226 35 4 6 0 5 4 98 13.8 34.8 101 
Ames 1996 2 232 4 226 30 1 2 0 4 4 97 12.9 30.0 99 
Ames 1996 1 200 4 227 43 0 10 0 4 4 98 1Z8 30.2 100 
Ames 1996 2 229 4 227 39 1 2 0 3 3 100 11.7 31.2 101 
Ames 1996 1 192 4 228 47 7 12 0 3 3 101 16.5 39.7 103 
Ames 1996 2 219 4 226 42 1 6 0 3 3 102 20.2 36.4 102 
Ames 1996 1 206 4 229 38 1 4 1 4 3 99 11.7 31.9 99 
Ames 1996 2 208 4 229 41 1 5 0 3 2 97 14S 30.8 98 
Ames 1996 1 215 4 230 52 0 9 0 4 3 97 16.4 30.6 99 
Ames 1996 2 234 4 230 52 1 14 0 4 4 97 14.1 30.9 98 
Ames 1996 1 199 4 231 37 0 4 0 3 2 98 16.6 "30.1 99 
Ames 1996 2 182 4 231 42 0 1 0 3 3 99 16.6 32.3 99 
Ames 1996 1 211 4 232 45 0 2 0 4 3 98 14.6 32.1 100 
Ames 1996 2 212 4 232 44 0 6 0 3 3 97 15.7 30.0 99 
Ames 1996 1 186 4 233 44 0 3 0 4 3 103 13.9 34.3 103 
Ames 1996 2 218 4 233 37 0 4 1 3 3 101 13.6 31.2 102 
Ames 1996 1 196 4 234 44 0 2 0 3 3 98 16.6 30.3 98 
Ames 1996 2 210 4 234 45 0 4 0 3 3 97 18.0 31.3 97 
Ames 1996 2 203 4 235 52 0 3 0 3 2 98 17.7 32.1 99 
Ames 1996 1 221 4 235 37 0 7 0 4 2 98 15.6 32.8 100 
Ames 1996 1 187 4 236 26 0 4 0 4 4 102 12.5 32.2 102 
Ames 1996 2 195 4 236 32 0 5 0 3 2 98 16.8 31.7 99 
Ames 1996 1 216 4 237 49 0 4 1 3 3 99 16.1 29.5 99 
Ames 1996 2 211 4 237 50 0 2 0 3 2 98 15.1 31.0 99 
Ames 1996 1 207 4 238 39 0 6 1 5 4 99 18.2 30.5 101 
Ames 1996 2 230 4 238 45 2 2 0 4 3 98 17.4 29.3 101 
Ames 1996 1 190 4 239 38 0 2 0 4 3 100 16.5 32.7 99 
Ames 1996 2 226 4 239 45 0 0 0 3 2 98 17.0 30.3 101 
Ames 1996 1 218 4 240 41 0 1 0 3 3 100 14.4 36.1 101 
Ames 1996 2 217 4 240 30 0 2 0 3 3 98 12.5 31.2 99 
Ames 1996 2 253 5 241 33 8 5 0 4 3 97 12.3 34.7 101 
Ames 1996 1 290 5 241 28 6 5 0 4 4 99 11.8 33.3 100 
Ames 1996 1 287 5 242 46 6 15 0 4 4 101 10.9 36.0 105 
Ames 1996 2 299 5 242 34 2 4 0 4 3 101 8.8 33.9 105 
Ames 1996 1 263 5 243 32 2 10 0 4 4 103 14.0 35.7 106 
Ames 1996 2 273 5 243 40 1 7 0 5 4 104 1Z0 36.2 110 
Ames 1996 2 245 5 244 45 31 4 0 4 2 98 11.8 34.8 101 
Ames 1996 1 273 5 244 35 23 5 0 4 3 98 11.7 33.8 102 
Ames 1996 1 260 5 245 42 5 2 0 5 4 101 14.3 34.2 103 
Ames 1996 2 267 5 245 38 4 3 1 5 4 100 11.1 34.5 102 
Ames 1996 2 268 5 246 45 0 7 0 5 5 104 14.9 35.9 110 
Ames 1996 1 286 5 246 32 4 4 0 5 5 106 12.0 42.1 107 
Ames 1996 1 269 5 247 37 4 15 0 5 5 109 12.2 36.6 110 
Ames 1996 2 289 5 247 36 0 7 0 5 5 105 14.3 37.4 109 
Ames 1996 2 257 5 248 28 2 7 0 4 4 102 11.5 34.8 103 
Ames 1996 1 262 5 248 20 1 2 0 4 4 102 11.8 36.8 102 
Ames 1996 1 276 5 249 30 2 7 0 4 4 98 9.3 31.0 98 
Ames 1996 2 279 5 249 31 2 5 0 3 4 100 8.5 33.2 102 
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Root Stalk Dropped heigtit heigtit to Grain Grain to 
LOG. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anttwsis weight moisture midsOk 
no. no. no. no. (1-5)'^  (1-5)* days bs. % days 
Ames 1996 2 246 5 250 40 3 10 0 5 4 102 14.7 315 104 
Anws 1996 1 285 5 250 28 1 7 0 4 4 103 11.0 31.5 105 
Ames 1996 1 278 5 251 36 0 9 0 5 4 100 15.4 34.9 101 
Ames 1996 2 286 5 251 42 1 8 0 5 4 100 15.1 33.0 102 
Ames 1996 2 242 5 252 40 0 5 0 2 1 100 11.3 34.2 102 
Ames 1996 1 291 5 252 35 0 2 0 2 1 96 11.5 33.0 100 
Ames 1996 1 254 5 253 51 0 9 0 3 3 96 13.9 32.2 98 
Ames 1996 2 249 5 253 49 7 4 0 3 3 96 13.4 29.7 97 
Ames 1996 1 2S3 5 254 42 3 4 0 2 2 96 11.5 31.3 96 
Ames 1996 2 250 5 254 38 0 6 0 2 2 95 10.0 28.8 95 
Ames 1996 1 249 5 255 38 0 5 0 3 3 96 10.2 29.5 98 
Ames 1996 2 262 5 255 38 0 0 0 3 3 97 9.6 29.0 98 
Ames 1996 1 245 5 256 33 0 2 0 3 3 98 13.4 31.0 99 
Ames 1996 2 255 5 256 36 0 6 0 3 3 97 1Z0 30.7 99 
Ames 1996 2 252 5 257 37 2 5 0 3 4 97 14.4 30.3 100 
Ames 1996 1 289 5 257 43 0 3 1 4 3 99 16.3 32.8 101 
Ames 1996 1 295 5 258 39 1 3 0 2 2 99 13.7 31.6 101 
Ames 1996 2 298 5 258 39 0 9 0 2 2 98 10.9 32.7 103 
Ames 1996 2 251 5 259 39 0 7 0 2 2 95 12.7 30.4 97 
Ames 1996 1 292 5 259 37 0 2 1 2 1 96 10.1 30.0 98 
Ames 1996 2 258 5 260 49 0 8 0 4 3 98 13.2 29.2 103 
Ames 1996 1 281 5 260 45 2 12 3 4 3 98 1Z6 32.7 103 
Ames 1996 1 298 5 261 41 0 7 0 4 4 98 23.9 30.7 99 
Ames 1996 2 300 5 261 49 0 17 0 3 3 100 22.7 25.7 100 
Ames 1996 1 299 5 262 51 6 2 0 3 3 98 15.1 27.6 98 
Ames 1996 2 294 5 262 47 0 2 0 3 3 99 14.1 30.1 101 
Ames 1996 1 258 5 263 47 3 4 0 3 3 98 17.3 31.2 101 
Ames 1996 2 254 5 263 43 5 10 0 4 4 98 18.2 30.9 101 
Ames 1996 1 288 5 264 39 0 3 0 4 3 96 14.8 29.7 98 
Ames 1996 2 296 5 264 39 2 3 0 4 3 97 14.8 23.8 97 
Ames 1996 1 244 5 2  ^ 34 0 6 1 3 3 96 13.2 32.3 97 
Ames 1996 2 283 5 265 32 0 0 0 4 2 97 14.4 3Z6 99 
Ames 1996 1 241 5 266 40 0 5 0 5 3 102 16.0 3Z5 102 
Ames 1996 2 248 5 266 50 11 6 0 4 3 100 16.1 31.8 101 
Ames 1996 2 266 5 267 35 0 8 0 4 3 100 13.4 30.7 101 
Ames 1996 1 293 5 267 27 0 5 0 3 3 100 13.5 31.2 100 
Ames 1996 1 270 5 268 32 1 5 1 2 2 97 11.9 3Z8 97 
Ames 1996 2 277 5 268 29 4 1 0 3 3 98 10.4 30.7 99 
Ames 1996 1 267 5 269 28 0 1 0 3 2 100 9.5 33.9 102 
Ames 1996 2 261 5 269 25 0 2 0 3 2 100 11.3 34.3 101 
Ames 1996 1 255 5 270 41 3 4 0 4 3 99 13.4 30.2 102 
Ames 1996 2 274 5 270 35 3 3 0 5 3 98 12.5 29.7 99 
Ames 1996 2 269 5 271 38 0 4 0 3 3 100 14.6 32.0 100 
Ames 1996 1 300 5 271 41 0 2 0 3 2 100 14.4 32.5 102 
Ames 1996 1 246 5 272 36 0 4 0 2 3 98 14.2 Z2J 98 
Ames 1996 2 275 5 272 34 0 1 0 3 3 98 13.1 33.1 98 
Ames 1996 1 266 5 273 37 1 1 0 4 3 101 16.2 36.1 102 
Ames 1996 2 281 5 273 38 0 2 0 4 3 100 15.2 31.6 101 
Ames 1996 1 242 5 274 29 0 3 0 4 4 103 13.2 37.8 103 
Ames 1996 2 282 5 274 52 0 5 0 5 4 104 18.5 33.3 110 
Ames 1996 1 251 5 275 48 14 1 0 3 2 98 17.0 35.7 101 
Ames 1996 2 285 5 275 34 1 1 0 3 2 100 13.8 34.0 102 
Ames 1996 2 247 5 276 34 0 0 0 4 3 100 14.1 34.6 103 
Ames 1996 1 296 5 276 19 1 0 0 4 3 103 8.3 33.7 105 
Ames 1996 1 272 5 277 52 0 3 0 3 3 98 17.6 30.5 99 
Ames 1996 2 276 5 277 37 0 2 0 4 3 98 16.7 29.8 99 
Ames 1996 1 259 5 278 48 1 2 0 2 2 97 13.5 28.7 97 
Ames 1996 2 263 5 278 39 0 4 0 3 2 97 13.8 29.3 97 
Ames 1996 1 283 5 279 34 0 2 0 3 3 102 16.5 36.3 102 
Ames 1996 2 293 5 279 32 0 3 0 4 4 104 14.9 35.8 103 
Ames 1996 2 265 5 280 45 0 3 0 3 3 99 16.2 32.9 100 
Ames 1996 1 297 5 280 46 0 2 1 3 3 100 15.3 33.6 102 
Ames 1996 1 282 5 281 22 4 7 0 5 4 104 9.2 38.3 106 
Ames 1996 2 284 5 281 29 0 17 0 5 5 105 11.3 38.9 107 
Ames 1996 1 252 5 282 49 0 14 0 4 3 98 13.1 28.8 99 
Ames 1996 2 291 5 282 26 0 3 0 3 3 100 11.4 32.3 100 
Ames 1996 2 241 5 283 20 2 6 0 5 4 102 11.3 37.7 103 
Ames 1996 1 280 5 283 29 0 7 0 4 4 102 14.7 35.9 102 
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Plant Ear Planting Planting 
Root Staik Dropped height height to Grain Grain to 
LOG. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1996 1 274 5 284 27 0 4 0 5 5 104 13.9 40.9 110 
Ames 1996 2 292 5 284 36 0 5 0 5 5 103 17.4 36.2 104 
Ames 1996 1 271 5 285 41 0 15 0 4 3 101 9.9 36.6 104 
Ames 1996 2 280 5 285 AB 0 4 0 3 3 100 126 39.7 104 
Ames 1996 1 243 5 286 39 1 7 0 3 4 101 16.5 322 103 
Ames 1996 2 260 5 286 36 0 8 0 4 3 101 16.0 36.3 103 
Ames 1996 1 247 5 287 28 2 3 1 4 4 105 14.0 38.0 106 
Ames 1996 2 288 5 287 40 0 13 0 4 104 13.0 38.3 108 
Ames 1996 1 248 5 288 37 1 12 0 4 3 100 11.8 33.9 102 
Ames 1996 2 295 5 288 33 0 14 0 4 4 102 15.0 34.7 103 
Ames 1996 1 264 5 289 35 0 8 2 4 3 98 11.3 320 100 
Ames 1996 2 271 5 289 30 0 4 0 4 4 98 12.4 35.9 99 
Ames 1996 1 275 5 290 35 1 8 1 4 3 101 14.5 34.5 102 
Ames 1996 2 264 5 290 25 0 10 0 4 3 100 15.2 34.8 100 
Ames 1996 1 261 5 291 41 0 5 0 3 3 98 1Z4 326 99 
Ames 1996 2 290 5 291 40 0 9 0 3 3 98 13.5 31.2 100 
Ames 1996 2 244 5 292 52 0 4 0 3 2 98 16.7 29.3 99 
Ames 1996 1 284 5 292 47 0 3 0 3 2 98 15.0 29.9 98 
Ames 1996 1 257 5 293 42 0 2 0 3 2 96 15.9 29.5 97 
Ames 1996 2 259 5 293 41 0 2 0 3 2 98 15.8 328 98 
Ames 1996 1 250 5 294 44 0 1 0 3 2 98 17.5 34.6 101 
Ames 1996 2 256 5 294 46 0 7 0 2 2 98 15.0 342 101 
Ames 1996 1 279 5 295 43 0 4 0 3 3 99 16.3 321 101 
Ames 1996 2 278 5 295 50 0 5 0 3 3 101 18.2 33.5 102 
Ames 1996 1 277 5 296 38 0 1 1 3 4 100 11.9 31.7 101 
Ames 1996 2 287 5 296 41 0 5 0 4 3 100 12.9 31.8 101 
Ames 1996 1 265 5 297 51 0 7 0 3 3 99 17.4 30.4 100 
Ames 1996 2 297 5 297 46 0 6 0 3 3 100 15.7 33.3 101 
Ames 1996 1 256 5 298 52 1 6 0 3 3 96 16.5 29.1 99 
Ames 1996 2 272 5 298 52 0 4 0 3 3 97 15.8 30.7 99 
Ames 1996 1 268 5 299 33 0 1 0 4 4 101 15.8 33.4 102 
Ames 1996 2 270 5 299 27 1 2 0 4 3 100 16.4 30.5 100 
Ames 1996 2 243 5 300 52 0 1 0 3 3 97 14.2 27.5 99 
Ames 1996 1 294 5 300 47 0 6 0 3 3 99 14.8 33.8 102 
Ames 1996 2 326 6 301 52 4 13 0 5 5 103 14.2 37.1 105 
Ames 1996 1 356 6 301 52 1 6 0 4 4 102 15.6 35.7 104 
Ames 1996 1 348 6 302 41 0 13 0 5 4 102 10.2 41.8 106 
Ames 1996 2 348 6 302 33 18 6 0 5 5 102 13.5 34.8 105 
Ames 1996 2 301 6 303 51 4 9 1 4 3 102 11.5 35.1 105 
Ames 1996 1 360 6 303 51 3 6 0 4 3 101 12.3 34.1 104 
Ames 1996 1 311 6 304 49 4 12 1 5 4 102 13.3 37.2 106 
Ames 1996 2 345 6 304 37 6 4 1 5 3 102 14.1 39.0 105 
Ames 1996 1 321 6 305 38 3 7 2 3 2 98 11.6 33.8 99 
Ames 1996 2 356 6 305 50 4 10 0 3 3 99 13.3 33.4 101 
Ames 1996 1 317 6 306 33 0 8 0 5 5 102 13.9 36.4 104 
Ames 1996 2 325 6 306 35 2 13 0 5 4 101 12.5 37.1 103 
Ames 1996 2 336 6 307 33 0 8 0 4 4 105 14.0 34.3 104 
Ames 1996 1 351 6 307 48 4 3 0 5 4 101 14.1 36.6 104 
Ames 1996 1 325 6 308 41 0 22 0 4 3 98 15.8 34.1 101 
Ames 1996 2 359 6 308 35 0 3 0 5 3 100 15.2 33.0 102 
Ames 1996 1 342 6 309 32 2 6 0 5 4 100 15.3 34.9 102 
Ames 1996 2 342 6 309 32 1 11 0 5 4 102 10.4 36.1 104 
Ames 1996 2 315 6 310 35 0 5 0 4 3 100 12.9 35.5 101 
Ames 1996 1 335 6 310 37 0 6 0 4 3 101 15.1 36.6 103 
Ames 1996 1 307 6 311 35 1 4 0 4 4 101 13.4 36.2 104 
Ames 1996 2 334 6 311 34 0 5 0 4 2 101 16.1 34.5 103 
Ames 1996 2 302 6 312 37 0 8 0 4 3 100 13.3 31.6 103 
Ames 1996 1 323 6 312 38 0 10 0 4 3 97 15.4 302 99 
Ames 1996 2 335 6 313 23 0 5 0 3 2 98 10.0 35.0 99 
Ames 1996 1 352 6 313 25 0 2 0 3 2 95 11.3 34.8 97 
Ames 1996 1 357 6 314 38 0 1 0 3 2 99 12.7 35.0 101 
Ames 1996 2 346 6 314 32 0 5 0 4 2 100 11.3 33.7 102 
Ames 1996 1 359 6 315 44 0 17 1 3 2 99 10.0 31.7 101 
Ames 1996 2 355 6 315 41 0 12 0 3 3 99 13.6 322 101 
Ames 1996 1 345 6 316 31 0 4 0 3 2 96 13.3 30.8 98 
Ames 1996 2 354 6 316 28 0 1 1 3 2 98 125 325 99 
Ames 1996 2 339 6 317 31 0 8 0 3 2 99 10.1 33.1 99 
Ames 1996 1 346 6 317 35 1 0 0 2 2 96 121 329 97 
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Plant Ear Planting Plantnig 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand kxiging lodging ears score score anthests weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1996 1 332 6 318 43 0 10 0 4 3 101 11.2 37.2 102 
Ames 1996 2 344 6 318 36 0 5 0 4 3 100 14.4 36.1 103 
Ames 1996 1 330 6 319 31 0 12 0 4 3 98 126 31.6 100 
Ames 1996 2 327 6 319 30 0 2 0 4 4 100 14.7 33.7 102 
Ames 1996 1 310 6 320 25 0 7 0 2 1 99 11.0 31.3 99 
Ames 1996 2 333 6 320 27 0 3 0 2 2 101 8.6 32.2 102 
Ames 1996 2 322 6 321 35 0 10 0 5 4 105 126 34.5 106 
Ames 1996 1 354 6 321 34 0 4 0 4 3 103 15.2 38.6 106 
Ames 1996 1 318 6 322 31 1 1 0 3 2 99 15.5 33.2 100 
Ames 1996 2 311 6 322 36 0 3 0 3 2 101 16.5 35.2 102 
Ames 1996 1 337 6 323 49 10 9 0 4 4 101 16.8 32J2 102 
Ames 1996 2 358 6 323 49 10 6 0 4 3 101 15.3 30.0 102 
Ames 1996 1 320 6 324 46 0 4 0 3 3 101 18.0 34.3 102 
Ames 1996 2 347 6 324 48 0 1 0 4 3 101 16.8 34.7 102 
Ames 1996 1 304 6 325 38 0 6 0 5 3 96 14.7 28.4 99 
Ames 1996 2 317 6 325 45 0 3 0 5 4 101 15.4 32.1 102 
Ames 1996 2 312 6 326 49 2 5 0 5 4 100 17.8 32.9 103 
Ames 1996 1 339 6 326 47 1 3 0 4 4 98 15.4 29.8 101 
Ames 1996 1 319 6 327 38 0 2 0 2 2 98 10.8 24.6 98 
Ames 1996 2 319 6 327 27 0 7 0 3 2 100 8.3 29.2 99 
Ames 1996 1 329 6 328 32 0 4 0 3 3 100 14.9 30.4 101 
Ames 1996 2 330 6 328 35 0 7 0 4 3 102 124 30.5 102 
Ames 1996 2 314 6 329 40 0 3 0 4 3 101 16.4 30.6 102 
Ames 1996 1 347 6 329 50 0 6 0 4 3 98 18.3 32.7 101 
Ames 1996 1 322 6 330 38 0 6 0 3 2 98 13.0 32.7 101 
Ames 1996 2 324 6 330 41 0 2 0 3 2 97 15.1 31.6 98 
Ames 1996 1 309 6 331 37 0 1 0 3 3 98 11.9 29.3 99 
Ames 1996 2 349 6 331 34 5 5 0 3 2 98 120 32.2 99 
Ames 1996 1 333 6 332 43 0 2 0 3 2 98 11.4 32.6 99 
Ames 1996 2 338 6 332 42 0 6 0 3 3 100 14.2 29.8 100 
Ames 1996 2 309 6 333 45 0 0 0 4 3 100 16.3 31.0 102 
Ames 1996 1 324 6 333 37 0 5 0 4 3 100 13.2 31.8 101 
Ames 1996 1 312 6 334 43 0 8 0 3 2 102 10.3 33.7 103 
Ames 1996 2 343 6 334 34 0 4 0 3 2 103 10.5 32.9 103 
Ames 1996 2 304 6 335 43 0 2 0 3 3 101 15.1 38.2 102 
Ames 1996 1 340 6 335 3 0 6 0 3 3 101 13.9 38.2 102 
Ames 1996 1 326 6 336 35 0 8 0 3 2 104 128 36.2 105 
Ames 1996 2 323 6 336 23 0 2 0 3 2 105 10.6 34.2 106 
Ames 1996 2 320 6 337 40 0 3 0 3 2 99 8.8 29.6 100 
Ames 1996 1 331 6 337 36 1 0 0 3 3 98 9.2 3Z0 99 
Ames 1996 1 338 6 338 36 1 2 1 4 3 98 13.8 30.0 98 
Ames 1996 2 340 6 338 36 0 1 0 3 2 98 128 31.8 100 
Ames 1996 2 313 6 339 43 0 4 0 4 3 102 15.6 35.1 102 
Ames 1996 1 341 6 339 39 0 0 0 3 3 98 16.1 34.1 99 
Ames 1996 2 303 6 340 47 2 9 0 3 3 98 15.3 329 99 
Ames 1996 1 350 6 340 47 0 2 0 3 2 97 13.5 32.1 98 
Ames 1996 2 316 6 341 28 1 5 0 5 4 101 125 33.1 103 
Ames 1996 1 334 6 341 27 0 8 0 4 4 101 11.2 39.8 102 
Ames 1996 1 306 6 342 18 0 1 0 4 3 104 9.3 37.7 106 
Ames 1996 2 306 6 342 28 0 10 0 4 3 102 142 39.1 105 
Ames 1996 2 329 6 343 25 4 6 0 5 4 103 129 32.7 103 
Ames 1996 1 353 6 343 26 0 6 0 5 4 101 15.5 32.6 103 
Ames 1996 2 332 6 344 39 1 12 0 4 4 102 13.8 36.2 106 
Ames 1996 1 355 6 344 48 0 14 0 4 3 98 11.5 34.7 103 
Ames 1996 1 349 6 345 52 7 6 0 4 3 96 15.6 326 97 
Ames 1996 2 352 6 345 51 0 6 0 4 4 96 17.7 34.9 98 
Ames 1996 1 313 6 346 28 2 6 0 5 4 103 15.9 37.3 103 
Ames 1996 2 360 6 346 36 2 16 0 5 5 105 16.8 32.5 105 
Ames 1996 2 307 6 347 42 0 11 0 2 2 96 9.0 29.8 95 
Ames 1996 1 328 6 347 38 0 6 0 2 2 94 11.9 31.4 95 
Ames 1996 2 318 6 348 27 1 9 0 5 4 101 128 31.9 101 
Ames 1996 1 358 6 348 39 0 6 0 4 3 98 14.1 30.8 98 
Ames 1996 1 305 6 349 29 3 5 0 5 4 102 14.5 33.6 104 
Ames 1996 2 351 6 349 30 1 4 0 5 5 103 14.8 37.6 105 
Ames 1996 1 303 6 350 35 7 7 0 4 2 98 14.6 37.7 98 
Ames 1996 2 357 6 350 29 5 11 0 3 3 100 14.2 38.6 101 
Ames 1996 1 316 6 351 45 0 8 0 5 4 101 18.1 30.7 102 
AHKS 1996 2 350 6 351 40 2 3 0 5 4 102 17.7 31.7 102 
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Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging ears score score anthesis weiglit moisture midsOk 
no. no. no. no. (1-5)^  (1-5)* days lbs. % days 
Ames 1996 1 336 6 352 44 0 1 0 4 3 102 17.1 34.7 104 
Ames 1996 2 331 6 352 43 0 4 0 4 3 102 15.8 33.7 103 
Ames 1996 1 308 6 353 37 0 5 0 3 3 102 14.4 33.2 105 
Ames 1996 2 321 6 353 41 0 3 0 4 4 103 13.0 34.0 104 
Ames 1996 1 302 6 354 38 0 12 0 4 3 102 16.5 34.1 102 
Ames 1996 2 337 6 354 40 0 12 0 5 4 104 15.9 36.8 105 
Ames 1996 1 314 6 355 36 0 2 0 4 3 102 129 36.0 103 
Ames 1996 2 341 6 355 47 0 3 0 4 3 101 13.2 31.2 103 
Ames 1996 2 310 6 356 28 1 5 0 3 4 100 10.4 326 102 
Ames 1996 1 344 6 356 29 0 5 0 3 3 100 12.3 325 101 
Ames 1996 2 305 6 357 37 0 2 0 4 3 102 14.8 321 103 
Ames 1996 1 343 6 357 33 0 1 0 4 3 100 15.7 30.8 102 
Ames 1996 1 327 6 358 30 0 0 0 3 1 100 13.3 35.4 101 
Ames 1996 2 353 6 358 25 0 0 0 3 2 100 11.2 33.2 102 
Ames 1996 1 315 6 359 33 0 1 0 2 2 97 11.8 31.7 99 
Ames 1996 2 308 6 359 40 0 3 0 3 2 98 14.0 31.4 99 
Ames 1996 1 301 6 360 32 0 2 0 2 2 98 121 34.5 99 
Ames 1996 2 328 6 360 47 0 7 0 3 2 98 13.5 322 99 
Ames 1996 1 390 7 361 45 3 11 0 5 4 101 16.1 40.6 103 
Ames 1996 2 390 7 361 47 5 3 0 5 5 102 126 38.6 104 
Ames 1996 1 398 7 362 41 3 3 0 4 4 101 125 33.3 103 
Ames 1996 2 414 7 362 41 1 1 0 5 4 101 14.1 34.9 103 
Ames 1996 2 368 7 363 39 1 1 0 4 3 100 10.3 33.4 104 
Ames 1996 1 392 7 363 50 1 7 0 3 3 99 11.5 322 103 
Ames 1996 2 366 7 364 45 13 8 0 3 2 97 124 31.8 98 
Ames 1996 1 385 7 364 38 1 6 0 3 2 95 14.7 327 96 
Ames 1996 2 382 7 365 28 0 7 0 5 5 105 10.9 37.6 108 
Ames 1996 1 409 7 3^  34 1 8 0 5 5 102 124 41.0 105 
Ames 1996 2 369 7 366 30 0 12 0 4 3 100 14.0 37.5 102 
Ames 1996 1 396 7 366 29 1 1 1 4 3 99 11.1 35.9 99 
Ames 1996 1 368 7 367 47 6 9 0 5 4 103 18.6 425 109 
Ames 1996 2 389 7 367 49 0 9 0 5 5 103 14.1 39.7 107 
Ames 1996 2 371 7 368 41 1 8 0 5 4 100 11.7 37.0 102 
Ames 1996 1 384 7 368 50 3 14 1 4 4 97 122 36.2 99 
Ames 1996 1 372 7 369 33 0 6 0 4 3 105 121 37.1 108 
Ames 1996 2 387 7 369 34 3 6 0 5 4 104 16.5 38.9 106 
Ames 1996 1 376 7 370 52 0 9 0 4 3 104 19.7 37.1 104 
Ames 1996 2 391 7 370 51 1 11 0 5 5 104 15.0 41.3 105 
Ames 1996 1 361 7 371 43 1 18 0 5 4 96 13.0 30.1 98 
Ames 1996 2 416 7 371 42 0 8 0 5 4 98 14.1 30.2 98 
Ames 1996 1 366 7 372 49 2 0 0 2 1 97 11.4 33.0 106 
Ames 1996 2 396 7 372 40 2 4 0 3 2 97 11.1 33.0 103 
Ames 1996 1 383 7 373 43 0 12 2 4 3 98 14.8 29.6 100 
Ames 1996 2 410 7 373 52 0 7 0 4 4 99 14.4 33.7 102 
Ames 1996 2 399 7 374 35 1 1 0 4 3 98 13.7 35.0 99 
Ames 1996 1 403 7 374 31 0 3 0 4 3 97 128 31.5 99 
Ames 1996 1 370 7 375 38 0 9 0 3 2 95 11.8 30.5 97 
Ames 1996 2 376 7 375 34 0 3 0 3 3 96 11.8 28.8 97 
Ames 1996 1 394 7 376 33 1 6 0 3 2 96 11.6 326 97 
Ames 1996 2 383 7 376 34 0 3 0 3 2 96 10.9 33.0 97 
Ames 1996 1 363 7 377 38 0 1 0 2 2 93 120 26.6 94 
Ames 1996 2 401 7 377 38 0 3 0 3 3 93 9J2 29.5 93 
Ames 1996 1 364 7 378 36 1 7 0 3 2 97 13.7 35.8 100 
Ames 1996 2 374 7 378 21 0 4 0 4 3 100 10.0 34.6 102 
Ames 1996 1 379 7 379 33 0 7 0 4 3 98 11.6 29.7 100 
Ames 1996 2 392 7 379 32 0 9 0 4 4 98 122 29.6 101 
Ames 1996 1 373 7 380 40 1 8 0 3 3 97 10.7 31.2 98 
Ames 1996 2 409 7 380 40 1 5 0 3 3 95 9.4 31.3 98 
Ames 1996 1 395 7 381 43 0 2 0 3 3 100 18.4 324 101 
Ames 1996 2 404 7 381 44 0 4 0 4 4 101 15.7 34.7 102 
Ames 1996 2 393 7 382 44 0 11 0 4 3 98 16.5 30.7 100 
Ames 1996 1 415 7 382 50 1 4 0 4 3 97 18.8 30.2 98 
Ames 1996 1 388 7 383 35 1 0 0 2 2 97 14.4 30.1 97 
Ames 1996 2 412 7 383 37 0 2 0 3 3 97 13.3 29.0 97 
Ames 1996 1 382 7 384 32 0 4 0 5 4 101 13.9 328 103 
Ames 1996 2 402 7 384 41 0 5 0 5 5 100 17.1 34.0 102 
Ames 1996 1 410 7 385 47 2 5 0 3 3 98 19.2 36.4 98 
Ames 1996 2 407 7 385 52 2 3 1 3 3 98 14.9 329 98 
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Root Stalk Dropped height height to Grain Grabi to 
Loc. Year Rep. Plot^  Set Entry Stand lodging lodging cars score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-S)* days Its. % days 
Ames 1996 1 393 7 386 39 0 3 0 4 3 97 13.9 29.4 98 
Ames 1986 2 398 7 386 34 0 1 0 5 4 97 16.1 25.7 98 
Ames 1996 1 399 7 387 50 1 2 0 4 3 97 19.9 35.3 98 
Ames 1996 2 418 7 387 37 0 4 0 4 3 97 17.9 31.6 99 
Ames 1996 1 365 7 388 28 0 4 0 4 4 101 120 31.6 104 
Ames 1996 2 406 7 388 34 0 0 0 5 4 102 13.8 33.3 103 
Ames 1996 2 364 7 389 « 2 2 0 3 2 97 14.5 31.8 99 
Ames 1996 1 400 7 389 45 1 3 0 3 2 97 16.5 31.2 97 
Ames 1996 1 371 7 390 46 0 5 0 4 2 97 18.3 34.5 99 
Ames 1996 2 362 7 390 37 0 4 0 4 3 98 14.8 33.8 100 
Ames 1996 1 397 7 391 47 0 1 0 4 4 100 18.5 31.2 101 
Ames 1996 2 405 7 391 44 0 3 0 4 4 101 17.8 34.3 102 
Ames 1996 2 373 7 392 46 0 5 0 3 2 100 18.1 33.4 100 
Ames 1996 1 389 7 392 40 0 3 0 3 2 97 16.5 33.4 99 
Ames 1996 1 369 7 393 42 0 4 1 2 2 96 15.2 29.1 98 
Ames 1996 2 381 7 393 45 0 2 0 3 2 95 14.8 27.9 97 
Ames 1996 2 394 7 394 42 0 2 0 4 3 100 16.0 34.2 103 
Ames 1996 1 405 7 394 33 0 1 0 3 2 100 120 32.4 103 
Ames 1996 2 378 7 395 38 1 1 0 1 2 96 13.3 2S.3 98 
Ames 1996 1 416 7 395 48 0 2 0 1 1 96 15.5 31.3 97 
Ames 1996 1 387 7 396 37 0 4 0 3 2 98 15.3 30.8 99 
Ames 1996 2 430 7 396 35 0 2 0 3 3 100 18.2 35.8 101 
Ames 1996 2 397 7 397 41 0 1 0 4 3 98 14.0 3Z0 99 
Ames 1996 1 412 7 397 49 0 1 0 4 3 98 13.0 32.8 98 
Ames 1996 2 375 7 398 36 0 5 0 3 3 99 15.6 30.5 100 
Ames 1996 1 386 7 398 44 0 3 0 3 3 96 15.1 30.5 97 
Ames 1996 2 395 7 399 50 0 9 0 3 3 98 17.0 32.1 98 
Ames 1996 1 402 7 399 44 1 12 0 3 3 98 15.6 30.8 98 
Ames 1996 2 388 7 400 39 0 1 0 3 2 98 14.2 33.4 101 
Ames 1996 1 417 7 400 38 0 0 0 3 2 98 16.7 33.4 99 
Ames 1996 1 406 7 401 31 0 0 1 3 2 98 13.6 33.8 99 
Ames 1996 2 415 7 401 45 0 7 0 4 3 100 11.6 34.0 102 
Ames 1996 2 361 7 402 41 0 6 0 4 4 101 17.4 36.8 103 
Ames 1996 1 391 7 402 46 1 9 3 4 4 100 11.8 33.9 103 
Ames 1996 2 372 7 403 46 0 0 0 4 3 96 13.3 31.8 101 
Ames 1996 1 413 7 403 41 1 2 0 4 3 97 15.4 31.6 99 
Ames 1996 1 401 7 404 36 7 7 0 5 5 101 14.1 32.9 103 
Ames 1996 2 417 7 404 32 0 5 0 5 5 102 12.5 36.6 103 
Ames 1996 1 380 7 405 37 0 5 0 4 3 98 11.8 34.5 101 
Ames 1996 2 403 7 405 29 3 3 1 4 4 97 124 31.6 99 
Ames 1996 2 377 7 406 29 1 4 1 5 3 101 17.7 43.5 104 
Ames 1996 1 414 7 406 31 1 8 0 5 4 101 14.3 42.0 104 
Ames 1996 2 384 7 407 44 0 8 0 5 4 102 17.3 34.7 105 
Ames 1996 1 404 7 407 34 0 14 0 4 4 101 14.9 40.8 105 
Ames 1996 1 377 7 408 51 12 9 1 5 4 99 15.1 33.5 101 
Ames 1996 2 408 7 408 52 24 12 0 5 5 99 16.4 35.0 101 
Ames 1996 1 374 7 409 19 0 0 0 4 3 101 10.7 39.3 102 
Ames 1996 2 411 7 409 16 0 0 0 5 4 101 9.6 39.7 103 
Ames 1996 2 370 7 410 41 8 6 0 4 4 103 129 35.9 106 
Ames 1996 1 419 7 410 43 2 15 0 4 4 103 8.5 36.4 104 
Ames 1996 1 420 7 411 49 0 3 0 4 3 99 16.9 31.6 100 
Ames 1996 2 419 7 411 39 0 2 0 4 3 100 16.5 33.8 102 
Ames 1996 1 375 7 412 18 0 2 0 3 2 97 10.3 30.3 97 
Ames 1996 2 385 7 412 17 0 0 0 3 2 98 9.2 3Z6 98 
Ames 1996 1 362 7 413 42 0 6 0 2 2 94 15.0 29.6 94 
Ames 1996 2 386 7 413 45 0 3 0 2 2 94 15.0 28.4 93 
Ames 1996 1 367 7 414 30 2 1 0 2 2 97 12.4 29.2 98 
Ames 1996 2 363 7 414 41 3 5 0 3 2 96 14.7 29.7 98 
Ames 1996 2 380 7 415 34 0 3 0 4 3 100 14.7 39.0 102 
Ames 1996 1 407 7 415 44 0 1 0 4 3 99 16.9 32.1 101 
Ames 1996 2 365 7 416 34 0 3 0 3 2 100 15.5 35.1 101 
Ames 1996 1 418 7 416 42 1 4 0 3 2 100 18.2 34.4 101 
Ames 1996 2 400 7 417 44 1 3 0 4 3 100 16.1 362 103 
Ames 1996 1 408 7 417 52 14 4 0 4 3 98 17.0 33.8 99 
Ames 1996 2 367 7 418 45 0 2 0 4 2 98 126 31.0 100 
Ames 1996 1 411 7 418 44 0 1 0 4 3 97 16.0 33.1 98 
Ames 1996 1 378 7 419 46 0 3 0 3 2 96 14.4 29.0 97 
Ames 1996 2 413 7 419 51 0 5 0 4 3 98 17.0 32.1 98 
Tible Jl. (continued) 169 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Plot^  SeA Entry Stand lodging lodging ears score score anthests weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1996 2 379 7 420 48 4 2 0 4 3 97 17.7 30.9 97 
Ames 1996 1 381 7 420 48 0 1 0 4 2 96 15.5 29.8 97 
Ames 1996 1 427 8 421 46 0 10 1 5 4 101 12.7 34.4 104 
Ames 1996 2 468 8 42\ 49 1 6 0 5 4 101 12.3 35.6 105 
Ames 1996 2 431 8 422 29 2 6 0 5 5 106 11.8 38.1 108 
Ames 1996 1 441 8 422 14 5 0 0 5 5 107 12.8 44.4 109 
Ames 1996 1 448 8 423 38 0 15 0 4 4 101 10.9 33.7 103 
Ames 1996 2 444 8 433 46 0 25 0 4 4 100 9.8 30.7 102 
Ames 1996 2 428 8 424 50 1 3 0 5 5 103 11.9 41.1 108 
Ames 1996 1 444 8 424 38 4 2 1 4 4 105 11.3 42.5 108 
Ames 1996 1 438 8 425 48 1 13 0 4 4 101 14.3 35.7 104 
Ames 1996 2 464 8 425 41 4 10 0 3 4 101 15.2 37.7 104 
Ames 1996 1 473 8 426 43 6 3 0 5 4 100 16.1 35.8 102 
Ames 1996 2 467 8 42B 42 6 5 0 5 4 101 15.2 37.3 103 
Ames 1996 1 450 8 427 37 1 7 0 4 3 100 14.7 35.7 103 
Ames 1996 2 471 8 427 33 0 5 0 4 3 102 11.4 32.3 103 
Ames 1996 1 430 8 428 22 3 1 0 5 5 104 11.9 40.9 105 
Ames 1996 2 456 8 428 32 1 6 1 5 5 106 13.1 37.9 108 
Ames 1996 2 442 8 429 33 0 6 0 5 5 105 11.0 45.6 108 
Ames 1996 1 477 8 AS9 26 0 3 0 4 4 103 10.4 38.4 105 
Ames 1996 2 433 8 430 44 8 11 0 5 4 102 15.0 34.3 104 
Ames 1996 1 460 8 430 45 1 20 0 4 4 100 12.1 33.9 103 
Ames 1996 2 439 8 431 33 3 2 0 3 3 100 12.0 32.6 99 
Ames 1996 1 447 8 431 45 3 8 0 3 3 98 12.2 33.9 101 
Ames 1996 1 433 8 432 32 0 11 0 5 5 101 12.6 35.1 102 
Ames 1996 2 435 8 432 26 0 7 0 4 4 101 14.0 36.2 102 
Ames 1996 1 446 8 433 29 1 13 0 4 4 97 10.4 30.3 100 
Ames 1996 2 462 8 433 39 0 12 0 4 4 97 11.5 352 100 
Ames 1996 1 432 8 434 50 0 3 0 4 3 98 19.0 36.4 101 
Ames 1996 2 422 8 434 47 0 3 0 4 4 97 16.5 32.8 99 
Ames 1996 1 440 8 435 29 1 2 1 3 3 95 12.2 33.4 98 
Ames 1996 2 440 8 435 27 0 1 0 4 3 98 17.5 36.1 100 
Ames 1996 1 431 8 436 49 0 5 0 2 2 92 14.0 30.5 93 
Ames 1996 2 450 8 436 41 0 1 0 1 2 92 11.2 28.8 93 
Ames 1996 1 429 8 437 34 0 10 0 4 4 99 14.0 33.5 101 
Ames 1996 2 480 8 437 29 0 8 0 4 3 98 15.8 36.0 102 
Ames 1996 2 426 8 438 40 2 10 0 4 3 98 14.5 31.8 99 
Ames 1996 1 449 8 438 42 0 13 0 4 3 100 14.2 32.3 100 
Ames 1996 1 457 8 439 44 0 7 0 3 2 98 1Z6 38.1 101 
Ames 1996 2 448 8 439 40 0 3 0 3 2 97 11.2 35.0 101 
Ames 1996 2 447 8 440 42 0 12 0 3 3 98 10.8 3Z5 101 
Ames 1996 1 479 8 440 40 0 6 0 3 3 100 10.1 322 101 
Ames 1996 1 426 8 441 29 0 2 0 3 3 97 10.2 29.1 97 
Ames 1996 2 430 8 441 38 0 1 0 3 3 97 13.6 31.6 97 
Ames 1996 1 478 8 442 40 0 4 0 4 4 102 15.8 35.7 104 
Ames 1996 2 4  ^ 8 442 41 0 7 0 4 4 103 14.3 33.1 103 
Ames 1996 2 421 8 443 42 1 4 0 5 5 98 17.4 30.9 100 
Ames 1996 1 470 8 443 41 4 1 0 5 4 98 17.6 352 100 
Ames 1996 2 454 8 444 46 8 1 0 5 4 100 19.3 32.6 101 
Ames 1996 1 474 8 444 36 2 6 0 4 4 101 15.8 36.0 101 
Ames 1996 1 469 8 445 29 0 2 0 4 3 98 13.2 342 99 
Ames 1996 2 474 8 445 28 0 3 0 4 4 99 13.7 34.1 100 
Ames 1996 2 424 8 446 37 0 1 0 4 3 99 13.2 30.0 101 
Ames 1996 1 467 8 446 35 1 2 0 3 3 98 13.3 30.7 101 
Ames 1996 1 471 8 447 31 0 2 0 4 3 100 13.5 36.8 102 
Ames 1996 2 479 8 447 36 0 1 0 4 4 102 14.1 36.8 104 
Ames 1996 1 436 8 448 47 5 12 0 5 4 101 13.3 30.3 104 
Ames 1996 2 441 8 448 49 4 8 0 5 4 101 13.2 33.0 104 
Ames 1996 2 445 8 449 39 0 12 1 4 4 101 14.2 34.1 103 
Ames 1996 1 462 8 449 29 0 7 0 4 3 100 14.1 33.1 101 
Ames 1996 1 422 8 450 43 0 3 0 3 2 98 14.4 32.4 100 
Ames 1996 2 470 8 450 47 0 4 0 3 2 98 15.0 31.3 99 
Ames 1996 2 457 8 451 45 0 1 0 3 2 97 15.3 31.9 97 
Ames 1996 1 463 8 451 43 0 2 0 2 2 95 13.0 31.7 97 
Ames 1996 2 449 8 452 42 0 4 0 4 4 101 15.7 31.6 102 
Ames 1996 1 461 8 452 37 0 3 0 5 4 98 15.5 35.4 101 
Ames 1996 2 438 8 453 46 0 6 0 5 4 100 18.1 33.4 103 
Ames 1996 1 480 8 453 52 0 10 2 4 3 98 18.1 32.0 101 
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T«bte JI. (coathmed) 
Plant Ear Planting Planting 
Root Stalk Dropped •—•-»-» neigni height to Grain Grain to 
Loc. Year Rep. Pkjt^  Set Entry Stand lodgfrig lodging ears score score anthesis weight moisture midsiDc 
no. no. no. no. (1-5)* (1-5)'= days lbs. % days 
Ames 1996 1 475 8 454 35 0 0 0 2 2 96 12.6 30.3 97 
Ames 1996 2 477 8 454 33 0 2 0 2 2 96 10.8 32.4 97 
Ames 1996 1 421 8 455 40 1 6 0 3 3 98 14.6 3Z6 99 
Ames 1996 2 466 8 455 47 0 3 0 3 3 98 14.3 3Z5 99 
Ames 1996 2 427 8 456 40 0 7 0 4 3 101 13.5 33.4 103 
Ames 1996 1 443 8 456 40 0 5 1 4 3 100 16.1 30.6 101 
Ames 1996 2 460 8 457 45 1 3 0 4 4 98 15.2 35.1 100 
Ames 1996 1 476 8 457 47 0 0 0 4 3 96 18.1 35.1 98 
Ames 1996 1 423 8 458 43 3 1 1 4 4 98 15.0 29.9 100 
Ames 1996 2 423 8 458 40 2 4 0 4 4 100 16.2 30.0 103 
Ames 1996 1 452 8 459 37 0 1 0 3 2 99 13.4 37.0 100 
Ames 1996 2 458 8 459 30 0 0 0 3 3 100 13.4 36.2 101 
Ames 1996 2 425 8 460 22 0 0 0 4 3 100 11.2 34.9 101 
Ames 1996 1 4^  8 460 21 0 2 0 3 2 98 1Z3 3Z8 99 
Ames 1996 2 443 8 461 36 0 7 1 4 4 99 15.7 3Z0 103 
Ames 1996 1 464 8 461 34 0 2 0 4 3 98 16.1 32.1 102 
Ames 1996 1 425 8 462 43 9 4 0 4 3 95 16.7 33.1 97 
Ames 1996 2 436 8 462 39 9 9 0 4 3 97 ^Z7 33.2 98 
Ames 1996 1 434 8 463 40 1 12 0 5 5 101 15.7 36.1 103 
Ames 1996 2 429 8 463 48 0 6 0 4 4 101 15.4 35.3 101 
Ames 1996 1 466 8 464 33 0 1 3 3 3 97 11.1 34.0 100 
Ames 1996 2 473 8 464 38 0 1 1 4 4 97 15.4 33.8 99 
Ames 1996 1 486 8 465 44 0 11 0 4 4 102 1Z4 35.5 104 
Ames 1996 2 446 8 465 37 0 6 0 4 4 103 13.7 36.1 104 
Ames 1996 2 432 8 466 41 0 9 0 5 5 101 16.2 34.0 103 
Ames 1996 1 458 8 466 42 0 10 0 4 4 102 16.9 37.0 103 
Ames 1996 1 451 8 467 42 0 5 0 3 2 95 14.8 30.5 96 
Ames 1996 2 452 8 467 50 0 5 0 3 3 97 1Z4 30.9 98 
Ames 1996 1 435 8 468 40 1 6 0 5 5 101 13.0 32.6 104 
Ames 1996 2 478 8 468 34 0 4 0 5 5 101 15.0 34.8 104 
Ames 1996 1 8 469 43 1 6 0 3 4 97 11.0 36.6 101 
Ames 1996 2 461 8 469 44 2 7 1 3 3 97 11.7 35.3 99 
Ames 1996 1 424 8 470 52 0 9 1 3 3 94 17.2 37.7 95 
Ames 1996 2 437 8 470 45 0 15 0 4 4 98 13.1 33.1 98 
Ames 1996 1 437 8 471 35 9 1 0 3 2 97 13.4 30.6 98 
Ames 1996 2 434 8 471 46 3 9 0 3 2 97 16.8 31.6 98 
Ames 1996 2 459 8 472 40 2 6 0 4 4 100 17.4 34.1 101 
Ames 1996 1 472 8 472 52 0 7 0 4 4 99 18.6 33.1 99 
Ames 1996 1 454 8 473 29 0 0 0 4 3 100 12.2 36.3 102 
Ames 1996 2 463 8 473 36 0 3 1 4 3 98 12.6 30.9 101 
Ames 1996 1 453 8 474 40 0 7 0 3 99 15.8 33.3 102 
Ames 1996 2 455 8 474 41 0 4 0 4 4 98 15.8 33.5 101 
Ames 1996 1 439 8 475 46 0 2 1 4 3 100 13.6 31.2 100 
Ames 1996 2 472 8 475 36 0 6 0 4 4 99 13.2 32.7 100 
Ames 1996 1 455 8 476 42 0 4 0 4 3 98 16.0 30.8 102 
Ames 1996 2 476 8 476 52 4 9 0 4 4 99 19.3 34.5 102 
Ames 1996 1 459 8 477 39 2 5 0 3 2 97 12.2 29.8 97 
Ames 1996 2 475 8 477 41 3 5 0 3 3 97 16.7 32.0 98 
Ames 1996 1 442 8 478 37 1 3 0 3 2 97 15.4 31.3 98 
Ames 1996 2 453 8 478 40 0 5 0 3 4 98 13.5 3Z8 100 
Ames 1996 1 468 8 479 40 0 5 0 4 4 100 15.9 34.5 103 
Ames 1996 2 469 8 479 41 6 6 1 4 4 100 13.1 33.6 103 
Ames 1996 1 445 8 480 52 7 10 0 4 3 98 17.2 32.1 101 
Ames 1996 2 451 8 480 49 0 5 0 4 3 98 18.6 31.6 101 
Ames 1996 1 539 9 481 28 20 7 0 3 2 101 11.3 34.1 103 
Ames 1996 2 539 9 481 25 16 12 0 3 3 102 11.7 3Z8 103 
Ames 1996 1 501 9 482 32 1 10 0 5 4 102 14.1 33.2 103 
Ames 1996 2 521 9 482 40 3 7 0 3 2 102 14.2 35.8 103 
Ames 1996 2 492 9 483 40 6 9 0 4 3 103 14.6 34.5 104 
Ames 1996 1 516 9 483 42 8 7 0 4 3 101 15.2 37.2 103 
Ames 1996 1 484 9 484 29 1 5 1 4 4 103 11.8 39.5 105 
Ames 1996 2 526 9 484 33 6 8 0 5 4 105 10.5 42.2 108 
Ames 1996 1 510 9 485 49 6 9 0 4 3 101 15.8 41.4 105 
Ames 1996 2 523 9 485 45 2 2 0 4 4 101 17.6 39.0 103 
Ames 1996 1 507 9 486 34 0 5 0 4 3 102 18.6 37.6 103 
Ames 1996 2 532 9 486 39 0 9 0 4 3 103 14.3 35.8 105 
Ames 1996 1 497 9 487 34 9 4 0 3 3 100 8.9 30.6 101 
Ames 1996 2 538 9 487 44 4 10 0 5 5 101 9.3 31.3 104 
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Table Jl. (continued) 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loo. Year Rep. PkJt^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)^  (1-5)^  days lbs. % days 
Ames 1996 1 499 9 488 37 3 7 0 4 4 102 8.8 35.0 105 
Ames 1996 2 537 9 488 37 5 6 0 3 3 102 15.0 36.7 103 
Ames 1996 1 498 9 489 40 8 8 0 4 3 102 16.5 37.4 104 
Arnes 1996 2 S31 9 489 33 2 8 0 5 4 103 14.5 38.7 105 
Ames 1996 2 481 9 490 52 0 8 1 4 4 103 14.2 37.6 105 
Ames 1996 1 521 9 490 41 1 1 0 3 3 104 15.0 37.7 108 
Ames 1996 2 516 9 491 52 9 7 0 4 4 98 13.9 39.0 101 
Ames 1996 1 536 9 491 52 6 10 0 5 5 97 16.7 36.3 100 
Ames 1996 1 502 9 492 41 1 6 0 4 4 98 14.3 34.4 100 
Ames 1996 2 S30 9 492 39 0 7 0 5 4 100 13.5 31.9 101 
Ames 1996 2 482 9 493 45 0 6 0 3 2 97 1i5 30.9 98 
Ames 1996 1 532 9 493 52 1 10 0 5 5 96 10.8 31.3 96 
Ames 1996 2 519 9 494 46 6 6 0 5 4 102 14.6 36.3 104 
Ames 1996 1 522 9 494 26 3 2 0 4 3 101 13.6 37.9 104 
Ames 1996 2 517 9 495 44 0 0 0 5 4 100 18.2 38.5 104 
Ames 1996 1 529 9 495 49 0 6 1 5 4 99 17.4 35.0 103 
Ames 1996 1 500 9 496 27 0 2 2 5 4 100 9.5 34.9 104 
Ames 1996 2 504 9 496 16 0 2 2 4 3 100 7.7 36.8 103 
Ames 1996 2 483 9 497 32 0 5 0 2 2 96 9.9 30.1 96 
Ames 1996 1 527 9 497 33 0 0 0 3 2 96 11.1 33.2 96 
Ames 1996 1 489 9 498 31 0 3 0 2 2 99 10.0 31.1 101 
Ames 1996 2 511 9 498 43 0 3 1 2 2 100 12.2 33.1 102 
Ames 1996 2 497 9 499 41 1 2 0 5 4 100 16.5 36.8 102 
Ames 1996 1 503 9 499 40 1 7 0 4 4 98 11.9 32.8 100 
Ames 1996 2 510 9 500 41 1 6 0 3 3 96 1Z9 29.8 97 
Ames 1996 1 523 9 500 29 0 4 0 3 2 95 10.7 31.1 96 
Ames 1996 1 482 9 501 45 12 2 0 4 3 97 18.6 33.1 98 
Ames 1996 2 489 9 501 42 0 4 0 4 3 97 17.0 33.0 99 
Ames 1996 1 492 9 502 49 0 12 0 5 4 100 15.1 31.8 103 
Ames 1996 2 488 9 502 44 0 14 0 5 4 100 13.3 33.0 103 
Ames 1996 2 509 9 503 40 5 2 0 5 4 98 16.2 35.5 101 
Ames 1996 1 528 9 503 35 0 1 0 5 4 98 16.0 36.6 100 
Ames 1996 2 491 9 504 44 0 7 0 3 2 95 17.4 32.9 98 
Ames 1996 1 525 9 504 42 3 2 0 3 3 97 15.6 30.8 97 
Ames 1996 1 518 9 505 34 0 0 0 3 3 98 13.4 32.8 98 
Ames 1996 2 512 9 505 40 0 4 0 4 3 100 16.1 30.4 100 
Ames 1996 2 484 9 506 40 0 1 0 4 3 100 15.7 32.1 102 
Ames 1996 1 534 9 506 40 1 3 0 4 3 101 15.0 33.3 104 
Ames 1996 1 493 9 507 46 2 1 0 4 4 97 15.4 33.0 99 
Ames 1996 2 518 9 507 43 0 4 0 4 3 98 15.4 31.3 99 
Ames 1996 1 540 9 508 50 0 8 0 5 4 98 11.5 29.4 100 
Ames 1996 2 535 9 508 49 0 9 0 4 3 100 14.1 32.3 100 
Ames 1996 1 508 9 509 44 0 4 0 3 3 96 13.9 29.2 99 
Ames 1996 2 508 9 509 43 1 3 0 3 2 97 10.8 29.2 101 
Ames 1996 2 493 9 510 33 1 3 0 4 3 98 16.0 32.3 98 
Ames 1996 1 504 9 510 46 0 4 0 3 3 97 18.2 33.1 97 
Ames 1996 2 501 9 511 52 0 3 0 4 3 100 18.0 34.3 102 
Ames 1996 1 531 9 511 49 0 7 0 4 3 100 17.6 34.4 102 
Ames 1996 2 498 9 512 34 0 6 0 4 3 99 11.6 33.5 100 
Ames 1996 1 505 9 512 29 0 2 0 3 3 97 15.1 32.6 97 
Ames 1996 1 514 9 513 52 0 1 0 3 2 96 15.3 31.9 97 
Ames 1996 2 506 9 513 38 0 2 0 2 2 97 12.4 31.2 97 
Ames 1996 1 506 9 514 23 0 2 0 3 3 100 13.8 33.3 101 
Ames 1996 2 540 9 514 27 0 3 0 4 3 99 15.0 39.1 100 
Ames 1996 1 483 9 515 45 33 1 0 3 3 94 13.7 29.1 95 
Ames 1996 2 494 9 515 42 0 2 0 3 2 95 13.9 32.0 98 
Ames 1996 1 515 9 516 50 0 2 0 4 3 98 16.0 33.3 101 
Ames 1996 2 527 9 516 40 0 3 0 4 4 100 11.8 35.6 101 
Ames 1996 1 490 9 517 42 10 3 0 2 2 98 17.2 39.4 98 
Ames 1996 2 486 9 517 35 0 2 0 2 2 98 15.4 35.4 98 
Ames 1996 1 481 9 518 32 0 2 0 3 2 97 12.6 31.0 98 
Ames 1996 2 513 9 518 34 0 4 0 3 2 97 13.0 31.2 98 
Ames 1996 2 490 9 519 51 2 2 0 4 3 98 16.3 31.3 101 
Ames 1996 1 512 9 519 52 1 4 0 3 2 98 15.5 30.1 99 
Ames 1996 2 485 9 520 52 2 4 0 2 2 93 18.6 30.4 93 
Ames 1996 1 517 9 520 52 6 3 0 2 2 93 17.0 30.5 93 
Ames 1996 2 496 9 521 34 12 6 0 5 4 102 13.5 4Z6 105 
Ames 1996 1 533 9 521 32 5 7 0 4 3 101 13.9 41.0 104 
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Table Jl. (contniued) 
Loc. Year Rep. Set Entry Starxl 
Root 
lodging 
Stalk 
lodging 
Dropped 
ears 
Plant 
heigM 
score 
Ear 
heigtit 
score 
Planting 
to 
anttiesis 
Grain 
weight 
Grain 
moisture 
Planting 
to 
midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1996 1 511 9 522 52 0 11 0 3 3 97 13.3 34.5 101 
Ames 1996 2 528 9 522 52 0 13 0 3 2 98 13.8 33.8 103 
Ames 1996 1 485 9 523 42 2 8 0 4 4 101 16.5 32.4 102 
Ames 1996 2 495 9 523 44 0 9 0 4 4 101 16.0 32.9 101 
Ames 1996 1 535 9 524 46 1 4 0 4 3 97 16.6 30.7 99 
Ames 1996 2 525 9 524 40 0 10 0 5 4 100 11.7 33.7 102 
Ames 1996 1 491 9 525 46 8 6 0 4 3 98 16.8 37.2 101 
Ames 1996 2 500 9 525 39 6 3 0 4 4 100 11.8 36.6 103 
Ames 1996 1 509 9 526 46 0 3 0 2 2 94 13.7 30.0 95 
Ames 1996 2 529 9 526 46 0 3 0 5 4 94 13.4 32.1 96 
Ames 1996 1 495 9 527 44 4 7 0 4 4 97 15.0 31.8 99 
Ames 1996 2 524 9 527 44 4 11 0 4 3 98 16.3 35.5 100 
Ames 1996 1 488 9 528 39 0 17 0 5 3 97 15.5 30.2 99 
Ames 1996 2 515 9 528 43 2 15 0 4 4 98 11.5 30.9 99 
Ames 1996 2 514 9 529 41 15 0 0 5 4 98 16.7 33.8 101 
Ames 1996 1 537 9 529 46 3 7 0 3 3 98 15.5 34.3 99 
Ames 1996 1 487 9 530 44 5 6 0 5 4 99 16.6 34.7 101 
Ames 1996 2 499 9 530 52 3 2 0 5 4 100 21.4 36.8 101 
Ames 1996 2 520 9 531 49 0 1 0 3 3 98 15.9 37.4 101 
Ames 1996 1 530 9 531 42 0 0 0 3 2 98 16.2 38.5 101 
Ames 1996 1 513 9 532 52 1 1 0 3 3 98 17.7 33.5 99 
Ames 1996 2 505 9 532 40 0 0 0 2 2 98 15.9 32.9 98 
Ames 1996 2 503 9 533 46 0 3 0 3 2 98 15.3 33.6 101 
Ames 1996 1 526 9 533 22 0 3 0 3 2 100 14.9 34.1 102 
Ames 1996 2 487 9 534 52 0 5 0 3 3 98 19.8 34.1 99 
Ames 1996 1 524 9 534 52 1 3 0 3 2 97 19.4 33.7 98 
Ames 1996 1 4S6 9 535 52 0 2 0 3 2 97 16.1 31.8 99 
Ames 1996 2 536 9 535 48 0 5 0 4 4 98 15.8 35.0 100 
Ames 1996 1 519 9 536 52 0 4 0 4 4 101 18.3 31.8 101 
Ames 1996 2 534 9 536 43 3 4 0 4 3 102 15.4 31.9 103 
Ames 1996 1 520 9 537 52 0 4 0 4 3 100 16.1 34.6 104 
Ames 1996 2 507 9 537 51 0 5 0 4 4 102 19.5 34.6 104 
Ames 1996 1 538 9 538 43 0 3 0 4 97 14.6 31.7 99 
Ames 1996 2 522 9 538 46 1 3 0 4 3 98 15.5 31.1 99 
Ames 1996 1 494 9 539 46 10 2 0 4 3 97 14.0 3Z6 98 
Ames 1996 2 502 9 539 52 7 2 0 4 3 97 16.5 32.9 97 
Ames 1996 1 486 9 540 42 0 0 0 4 3 100 13.7 31.9 100 
Ames 1996 2 533 9 540 39 0 5 0 4 4 100 13.5 33.3 101 
Ames 1996 1 542 10 541 29 IS 5 0 5 4 99 13.1 38.3 103 
Ames 1996 2 560 10 541 48 21 9 1 5 4 99 1Z1 40.1 104 
Ames 1996 2 567 10 S4Z 51 0 9 0 3 3 98 15.1 37.4 99 
Ames 1996 1 585 10 542 42 0 10 0 3 3 100 16.5 38.2 102 
Ames 1996 1 565 10 543 31 4 6 1 4 4 103 12.1 40.9 105 
Ames 1996 2 596 10 543 42 0 7 0 4 4 102 14.4 39.0 104 
Ames 1996 1 553 10 544 46 0 1 0 3 2 98 16.3 39.2 100 
Ames 1996 2 543 10 544 37 0 1 0 3 2 98 12.4 35.1 100 
Ames 1996 2 552 10 545 52 0 8 0 5 5 102 17.1 38.6 106 
Ames 1996 1 582 10 545 51 0 4 0 5 5 102 17.0 36.8 107 
Ames 1996 2 542 10 546 20 1 5 0 5 4 103 9.1 38.2 106 
Ames 1996 1 566 10 546 15 0 2 0 5 4 103 9.1 37.9 106 
Ames 1996 2 555 10 547 42 0 8 0 5 4 100 14.3 36.8 104 
Ames 1996 1 576 10 547 38 0 5 0 4 3 101 13.9 34.8 104 
Ames 1996 1 579 10 548 48 2 5 2 4 4 98 13.9 35.6 103 
Ames 1996 2 563 10 548 40 0 8 0 4 4 99 12.4 36.1 104 
Ames 1996 1 570 10 549 39 3 11 0 4 4 103 13.9 42.4 105 
Ames 1996 2 595 10 549 34 7 4 0 5 5 102 15.3 39.1 104 
Ames 1996 1 575 10 550 49 10 9 0 5 4 103 13.5 36.6 106 
Ames 1996 2 579 10 550 43 6 12 0 5 5 102 14.4 34.6 105 
Ames 1996 2 547 10 551 32 0 4 0 4 3 99 10.0 35.7 101 
Ames 1996 1 561 10 551 33 0 8 0 4 4 101 13.0 39.6 104 
Ames 1996 2 564 10 552 36 1 11 0 4 4 101 9.5 36.1 105 
Ames 1996 1 586 10 552 26 0 6 0 4 4 102 8.4 35.2 104 
Ames 1996 2 548 10 553 34 0 9 0 3 2 96 1Z5 31.8 97 
Ames 1996 1 593 10 553 33 2 2 0 3 2 96 14.4 33.2 97 
Ames 1996 1 541 10 554 36 0 4 0 3 2 98 13.7 35.3 100 
Ames 1996 2 574 10 554 45 0 2 0 3 3 98 13.9 31.5 101 
Ames 1996 1 573 10 555 43 0 8 0 4 4 96 12.8 33.2 97 
Ames 1996 2 598 10 555 37 1 10 0 3 3 95 12.2 30.1 96 
Table Jl. (contniued) 173 
Plant Ear Planting Planting 
Root StaSc Dropped height heigtrt to Grain Grain to 
Loc. Year Rep. PW  ^ Set Entry Stand lodg^  lodging ears score score anthesis weight moisture midsiDc 
no. no. no. no. (l-S)*^  (1-5)* days lbs. % days 
Ames 1996 2 551 10 556 37 0 2 0 4 3 99 9.4 39.9 104 
Ames 1996 1 5S1 10 556 45 1 2 0 3 2 98 11.9 38.4 103 
Ames 1996 1 563 10 557 25 0 5 0 3 2 100 10.4 36.1 100 
Ames 1996 2 561 10 557 33 0 3 0 3 3 99 1Z3 33.3 99 
Ames 1996 1 552 10 558 37 1 7 0 3 2 98 13.0 34.1 101 
Ames 1996 2 553 10 558 35 0 14 0 4 3 99 8.7 36.0 101 
Ames 1996 1 547 10 48 0 7 0 4 3 98 13.3 35.9 99 
Ames 1996 2 546 10 559 31 0 4 0 4 3 99 11.6 36.1 100 
Ames 1996 2 573 10 560 37 0 8 0 4 3 100 11.2 42.0 101 
Ames 1996 1 595 10 560 46 1 4 0 3 2 100 10.1 37.4 103 
Ames 1996 2 545 10 561 52 0 1 0 4 3 98 17.1 34.5 103 
Ames 1996 1 583 10 561 40 0 1 0 4 3 98 13.5 34.8 101 
Ames 1996 1 548 10 562 30 0 3 0 4 4 103 13.4 36.5 105 
Ames 1996 2 586 10 562 25 0 1 0 4 3 101 11.9 35.1 103 
Ames 1996 1 567 10 563 46 0 11 0 3 3 98 15.8 3Z0 100 
Ames 1996 2 594 10 563 37 0 12 0 3 3 98 13.3 29.5 98 
Ames 1996 1 557 10 564 41 0 0 0 4 3 98 15.3 33.0 103 
Ames 1996 2 565 10 564 38 0 1 0 3 2 98 13.7 32.0 101 
Ames 1996 1 546 10 565 43 0 0 0 3 3 98 14.9 36.2 98 
Ames 1996 2 549 10 565 43 0 2 0 4 3 98 17.4 32.5 98 
Ames 1996 1 597 10 566 41 0 6 0 4 3 100 13.9 29.1 102 
Ames 1996 2 583 10 566 39 0 4 0 4 3 100 15.2 30.5 102 
Ames 1996 1 551 10 567 38 0 6 0 5 4 100 17.2 34.7 103 
Ames 1996 2 584 10 567 43 0 5 0 5 4 100 17.7 35.2 103 
Ames 1996 2 558 10 568 39 0 2 0 3 2 96 14.3 30.8 98 
Ames 1996 1 5^  10 568 39 0 2 0 3 3 98 14.8 33.3 99 
Ames 1996 2 570 10 569 35 0 3 0 4 4 98 13.0 31.8 101 
Ames 1996 1 599 10 569 45 0 0 0 4 3 98 15.1 30.2 100 
Ames 1996 2 568 10 570 37 1 0 0 4 3 102 15.5 35.9 105 
Ames 1986 1 596 10 570 42 0 2 0 4 3 101 15.7 36.7 104 
Ames 1996 1 572 10 571 52 3 8 0 4 3 98 15.2 33.8 99 
Ames 1996 2 592 10 571 49 0 6 0 4 3 98 18.8 31.9 98 
Ames 1996 1 578 10 572 33 1 1 0 4 3 99 13.8 32.9 101 
Ames 1996 2 599 10 572 33 0 1 0 4 3 100 12.0 30.2 101 
Ames 1996 2 556 10 573 46 0 6 0 5 4 100 17.4 33.3 101 
Ames 1996 1 577 10 573 42 0 3 1 5 4 101 16.2 3Z8 102 
Ames 1996 1 600 10 574 52 1 5 0 3 3 98 16.6 32.4 99 
Ames 1996 2 590 10 574 44 0 3 0 3 3 98 13.8 31.0 100 
Ames 1996 2 562 10 5^  37 0 0 0 4 4 103 15.9 41.8 105 
Ames 1996 1 589 10 575 23 0 2 0 4 3 103 13.1 37.9 105 
Ames 1996 1 554 10 576 48 0 3 0 2 2 96 13.5 34.4 96 
Ames 1996 2 569 10 576 50 0 3 0 3 2 96 16.5 30.3 96 
Ames 1996 1 592 10 577 49 0 8 0 3 2 98 13.4 3Z8 100 
Ames 1996 2 597 10 577 33 0 2 0 3 2 99 14.0 31.5 100 
Ames 1996 2 576 10 578 35 0 3 0 3 3 98 13J2 31.7 100 
Ames 1996 1 598 10 578 34 0 3 0 3 3 100 1Z7 32.7 103 
Ames 1996 2 557 10 579 38 0 6 0 4 4 100 14.4 33.2 103 
Ames 1996 1 568 10 579 38 0 2 0 3 3 101 15.7 34.0 102 
Ames 1996 1 580 10 580 40 0 3 0 3 3 100 13.1 30.9 102 
Ames 1996 2 581 10 580 44 0 7 1 4 3 100 11.7 30.9 103 
Ames 1996 2 550 10 581 46 7 7 1 5 4 100 15.1 36.1 103 
Ames 1996 1 594 10 581 52 5 10 0 4 3 100 15.5 37.7 101 
Ames 1996 2 544 10 582 34 0 6 0 5 4 102 14.6 37.6 103 
Ames 1996 1 584 10 582 37 0 4 0 5 4 101 15.8 37.9 104 
Ames 1996 1 543 10 583 32 0 4 1 4 4 102 13.5 3Z3 104 
Ames 1996 2 559 10 583 36 0 9 0 4 4 103 14.8 37.6 105 
Ames 1996 1 549 10 584 45 3 17 0 5 4 102 14.9 40.5 106 
Ames 1996 2 587 10 584 42 4 9 0 4 4 101 11.9 42.6 104 
Ames 1996 1 587 10 585 31 0 4 0 4 4 102 14.9 34.0 104 
Ames 1996 2 585 10 585 36 0 8 0 4 3 100 1Z7 35.9 103 
Ames 1996 2 541 10 586 52 0 9 0 4 3 98 14.1 35.6 99 
Ames 1996 1 564 10 586 52 0 15 0 3 3 98 18.3 38.9 100 
Ames 1996 1 588 10 587 25 0 4 0 4 3 100 10.3 33.6 103 
Ames 1996 2 588 10 587 27 0 3 0 4 3 100 11.3 33.5 103 
Ames 1996 1 571 10 588 47 4 6 0 4 4 101 15.2 38.3 104 
Ames 1996 2 571 10 588 39 2 7 0 5 4 101 14.0 35.0 106 
Ames 1996 1 574 10 589 38 0 2 0 4 4 102 12.9 39.0 105 
Ames 1996 2 566 10 589 52 1 10 0 4 4 101 15.3 38.6 106 
Table Jl. (cootnuied) 174 
Plant Ear Planting Planting 
Root StaBc Dropped height height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entry Stand todging kxlging ears score score antiiesis weight moisture mkisilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ames 1996 1 590 10 590 42 2 10 0 4 3 101 14.4 41.5 103 
Ames 1996 2 593 10 590 31 4 4 0 4 4 101 11.0 41.9 103 
Ames 1996 1 558 10 591 45 0 8 0 5 4 98 17.7 31.1 100 
Ames 1996 2 577 10 591 43 0 6 0 5 4 98 19.3 32.1 100 
Ames 1996 1 559 10 592 50 0 6 1 4 3 100 14.0 31.7 102 
Ames 1996 2 600 10 592 42 1 6 0 3 3 100 1Z0 37.3 101 
Ames 1996 1 556 10 593 36 0 4 0 4 2 95 145 32.0 97 
Ames 1996 2 575 10 593 33 2 1 0 3 2 95 14.9 33.7 95 
Ames 1996 1 550 10 594 26 1 1 0 5 4 103 13.5 35J2 104 
Ames 1996 2 572 10 594 38 0 2 0 5 4 103 16.7 36.1 103 
Ames 1996 1 545 10 595 45 8 2 0 4 3 100 17.6 34.1 103 
Ames 1996 2 591 10 595 47 0 5 0 3 3 100 15.0 33.5 102 
Ames 1996 2 554 10 596 51 0 3 0 4 2 96 18.6 31.4 96 
Ames 1996 1 591 10 596 52 0 8 0 4 2 98 18.8 36.1 98 
Ames 1996 1 562 10 597 27 0 5 0 4 3 101 148 35.5 103 
Ames 1996 2 589 10 597 38 0 2 0 4 4 101 18.2 34.7 103 
Ames 1996 1 555 10 598 40 0 8 0 4 3 99 15.1 31.6 101 
Ames 1996 2 582 10 598 46 0 15 0 3 3 100 16.9 31.8 100 
Ames 1996 1 544 10 599 41 0 5 0 3 2 98 15.8 37.9 99 
Ames 1996 2 580 10 599 33 0 3 0 3 3 98 13.5 37.6 98 
Ames 1996 1 560 10 600 44 0 1 0 3 3 98 15.2 33.1 98 
Ames 1996 2 578 10 600 31 0 2 0 3 2 96 14.9 32.2 97 
Ankeny 1995 1 43 1 1 52 0 17 0 5 4 § 9.3 21.0 § 
Ankeny 1995 2 22 1 1 52 0 15 0 4 5 § 7.7 21.2 § 
Ankeny 1995 1 30 1 2 52 0 8 3 3 2 § 7.4 18.1 § 
Ankeny 1995 2 18 1 2 52 0 4 2 3 3 § 6.3 19.9 § 
Ankeny 1995 1 10 1 3 45 0 16 2 4 4 § 7.7 20.8 § 
Ankeny 1995 2 6 1 3 50 0 21 1 3 3 § 7.3 19.0 § 
Ankeny 1995 1 5 1 4 51 0 12 0 2 3 § 5.0 18.1 § 
Ankeny 1995 2 50 1 4 51 0 10 1 3 3 § 6.7 18.3 § 
Ankeny 1995 1 19 1 5 52 0 6 2 2 2 § 8.1 17.0 § 
Ankeny 1995 2 46 1 5 52 0 14 0 3 2 § 5.2 20.0 § 
Ankeny 1995 1 7 1 6 50 0 5 0 5 5 § 6.3 19.2 § 
Ankeny 1995 2 10 1 6 51 0 13 2 4 3 § 7.6 20.6 § 
Ankeny 1995 1 15 1 7 52 0 9 2 2 3 § 8.4 17.7 § 
Ankeny 1995 2 42 1 7 51 0 23 4 4 3 § 7.5 19.3 § 
Ankeny 1995 1 60 1 8 52 0 13 2 4 4 § 10.3 19.5 § 
Ankeny 1995 2 43 1 8 52 0 12 2 5 4 § 8.3 19.3 § 
Ankeny 1995 1 2 1 9 50 0 8 1 5 5 § 6.5 21.1 § 
Ankeny 1995 2 27 1 9 50 0 7 1 5 4 § 7.5 20.0 § 
Ankeny 1995 1 53 1 10 51 0 9 3 4 4 § 6.3 19.4 § 
Ankeny 1995 2 47 1 10 50 0 9 0 4 2 § 9.7 19.8 § 
Ankeny 1995 1 54 1 11 51 0 14 0 2 2 § 7.4 16.9 § 
Ankeny 1995 2 11 1 11 52 0 9 0 2 2 § 7.4 16.4 § 
Ankeny 1995 1 59 1 12 52 0 27 0 2 2 § 5.2 16.4 § 
Ankeny 1995 2 48 1 12 51 0 5 0 2 2 § 7.0 18.0 § 
Ankeny 1995 1 47 1 13 52 0 3 0 2 2 § 8.0 16.3 § 
Ankeny 1995 2 9 1 13 52 0 10 0 1 1 § 6.6 15.2 § 
Ankeny 1995 1 29 1 14 52 0 7 0 1 2 § 8.5 16.5 § 
Ankeny 1995 2 28 1 14 49 0 8 0 2 2 § 8.8 16.2 § 
Ankeny 1995 1 45 1 15 50 0 9 1 3 3 § 8.3 18.5 § 
Ankeny 1995 2 38 1 15 50 0 7 1 3 3 § 7.1 19.8 § 
Ankeny 1995 1 42 1 16 52 0 17 0 2 2 § 8.0 16.7 § 
Ankeny 1995 2 26 1 16 51 0 11 0 2 3 § 8.6 16.5 § 
Ankeny 1995 1 31 1 17 52 0 15 0 1 2 § 6.6 15.5 § 
Ankeny 1995 2 37 1 17 52 0 21 0 1 2 § 6.0 16.2 § 
Ankeny 1995 1 38 1 18 48 0 8 0 2 2 § 6.5 16.1 § 
Ankeny 1995 2 52 1 18 52 0 15 2 1 2 § 5.9 19.1 § 
Ankeny 1995 1 56 1 19 51 0 15 0 3 2 § 7.1 16.3 § 
Ankeny 1995 2 7 1 19 52 0 7 0 2 3 § 7.1 16.3 § 
Ankeny 1995 1 49 1 20 50 2 6 0 3 3 § 10.4 16.9 § 
Ankeny 1995 2 31 1 20 52 0 11 3 4 4 § 9.7 17.6 § 
Ankeny 1995 1 55 1 21 52 3 8 1 3 3 § 8.9 19.8 § 
Ankeny 1995 2 30 1 21 50 0 7 0 4 4 § 1Z4 20.4 § 
Ankeny 1995 1 58 1 22 52 0 10 0 3 2 § 9.6 16.4 § 
Ankeny 1995 2 45 1 22 51 0 4 4 3 3 § 8.1 16.1 § 
Ankeny 1995 1 51 1 23 52 0 5 0 3 2 § 11.7 22.0 § 
Ankeny 1995 2 41 1 23 52 0 3 0 3 3 § 9.2 20.4 § 
Table Jl. (contniued) 175 
Plant Ear Planting Planting 
Root StaBc Dropped height height to Grain Grain to 
Loc. Year Rep. 
CL 
Entry Stand kxiging hxiging ears score score anthesis weight moisture midsiDc 
no. no. no. no. (1-5)^  (1-5)^  days lbs. % days 
Ankeny 1995 1 26 1 24 52 0 5 1 3 3 § 13.3 22.0 § 
Ankeny 1995 2 59 1 24. 50 0 8 0 2 2 § 8.8 21.8 § 
Ankeny 1995 1 24 1 25 52 0 7 0 2 2 § 11.4 18.3 § 
Ankeny 1995 2 51 1 25 52 0 4 1 2 2 § 8.4 19.3 § 
Ankeny 1995 1 9 1 26 51 0 7 0 3 3 § 9.4 19.1 § 
Ankeny 1995 2 13 1 26 52 0 7 0 3 3 § 8.4 18.5 § 
Ankeny 1995 1 3 1 27 50 0 5 0 3 3 § 7.9 16.6 § 
Ankeny 1996 2 14 1 27 52 0 4 0 3 2 § 7.7 17.5 § 
Ankeny 1995 1 12 1 28 52 0 3 1 2 2 § 12.2 18.5 § 
Ankeny 1995 2 44 1 28 52 0 8 2 2 2 § 8.9 17.2 § 
Ankeny 1995 1 34 1 29 52 0 8 0 2 2 § 9.1 17.9 § 
Ankeny 1995 2 54 1 29 52 0 4 0 2 2 § 9.7 18.4 § 
Ankeny 1995 1 4 1 30 50 0 7 0 4 4 § 11.0 18.6 § 
Ankeny 1995 2 20 1 30 52 0 11 5 3 3 § 6.9 21.3 § 
Ankeny 1995 1 39 1 31 51 1 6 3 3 3 § 8.8 15.5 § 
Ankeny 1995 2 1 1 31 48 0 10 0 3 3 § 8.1 15.2 § 
Ankeny 1995 1 23 1 32 52 1 4 0 1 2 § 10.6 16.9 § 
Ankeny 1995 2 4 1 32 51 0 6 1 1 1 § 7.3 15.6 § 
Ankeny 1995 1 20 1 33 52 0 4 0 2 2 § 1Z6 18.1 § 
Ankeny 1995 2 16 1 33 52 0 9 0 1 2 § 9.9 18.4 § 
Ankeny 1995 1 8 1 34 51 0 4 0 4 4 § 10.0 19.9 § 
Ankeny 1995 2 8 1 34 50 0 8 2 3 3 § 10.6 19.5 § 
Ankeny 1995 1 28 1 35 50 0 8 0 1 2 § 1Z1 19.7 § 
Ankeny 1995 2 39 1 35 52 0 15 0 2 2 § 12.1 20.8 § 
Ankeny 1995 1 16 1 36 50 0 7 1 1 2 § 11.8 19.7 § 
Ankeny 1995 2 40 1 36 49 0 6 0 3 3 § 7.8 21.0 § 
Ankeny 1995 1 57 1 37 51 0 4 0 2 2 § 10.7 18.3 § 
Ankeny 1995 2 25 1 37 52 0 2 0 2 2 § 9.5 18.3 § 
Ankeny 1995 1 14 1 38 52 0 3 1 1 2 § 8.5 16.3 § 
Ankeny 1995 2 57 1 38 51 0 4 1 2 2 § 7.4 16.8 § 
Ankeny 1S85 1 17 1 39 51 0 15 0 2 3 § 8.1 18.4 § 
Ankeny 1995 2 24 1 39 47 0 6 0 3 3 § 8.5 18.7 § 
Ankeny 1995 1 44 1 40 51 0 3 0 3 2 § 12.0 17.2 § 
Ankeny 1995 2 36 1 40 52 0 5 0 2 2 § 9.7 18.6 § 
Ankeny 1995 1 25 1 41 50 0 13 2 3 3 § 7.1 16.3 § 
Ankeny 1995 2 33 1 41 52 1 8 3 3 3 § 8.4 17.0 § 
Ankeny 1995 1 40 1 42 52 0 15 0 4 3 § 7.9 18.6 § 
Ankeny 1995 2 15 1 42 52 0 15 0 4 3 § 8.3 18.1 § 
Ankeny 1995 1 52 1 43 52 0 19 2 3 3 § 7.1 18.4 § 
Ankeny 1995 2 58 1 43 52 0 9 1 3 4 § 7.7 18.7 § 
Ankeny 1995 1 46 1 44 52 2 11 0 4 4 § 10.5 22.2 § 
Ankeny 1995 2 19 1 44 51 0 8 0 3 4 § 6.8 20.1 § 
Ankeny 1995 1 35 1 45 52 0 12 0 4 3 § 7.1 20.1 § 
Ankeny 1995 2 23 1 45 51 0 20 0 4 5 § 6.8 17.9 § 
Ankeny 1995 1 36 1 46 52 0 9 3 5 5 § 8.4 20.8 § 
Ankeny 1995 2 60 1 46 51 0 9 1 5 4 § 7.5 22.0 § 
Ankeny 1995 1 21 1 47 52 0 16 0 3 4 § 8.9 17.8 § 
Ankeny 1995 2 35 1 47 52 0 14 1 3 3 § 8.1 18.8 § 
Ankeny 1995 1 11 1 48 47 0 4 1 1 2 § 72 18.4 § 
Ankeny 1995 2 17 1 48 52 0 2 0 2 2 § 7.1 18.9 § 
Ankeny 1995 1 32 1 49 52 0 8 1 4 3 § 9.2 20.6 § 
Ankeny 1995 2 32 1 49 52 0 7 0 4 3 § 7.5 20.2 § 
Ankeny 1995 1 1 1 50 40 0 6 0 4 2 § 6.4 19.2 § 
Ankeny 1995 2 12 1 50 44 0 8 1 4 3 § 8.2 20.2 § 
Ankeny 1995 1 50 1 51 52 0 3 0 3 2 § 10.0 17.6 § 
Ankerry 1995 2 49 1 51 51 0 11 0 3 2 § 10.2 16.9 § 
Ankeny 1995 1 18 1 52 51 0 14 0 4 3 § 10.8 16.6 § 
Ankeny 1995 2 55 1 52 52 0 10 3 3 3 § 9.4 17.6 § 
Ankeny 1995 1 41 1 53 51 0 9 2 4 3 § 9.3 16.7 § 
Ankeny 1995 2 2 1 53 51 0 7 0 4 3 § 13.2 17.3 § 
Ankeny 1995 1 6 1 54 52 0 10 2 2 2 § 72 18.2 § 
Ankeny 1995 2 3 1 54 52 0 13 0 2 2 § 9.8 15.5 § 
Ankeny 1995 1 33 1 55 52 0 9 2 4 3 § 11.8 20.3 § 
Ankeny 1995 2 53 1 55 52 0 6 3 3 3 § 8.1 21.9 § 
Ankeny 1995 1 22 1 56 51 0 7 2 4 3 § 12.6 18.2 § 
Ankeny 1995 2 34 1 56 52 0 10 0 3 4 § 11.6 18.3 § 
Ankeny 1995 1 48 1 57 51 0 8 0 3 3 § 9.6 18.3 § 
Ankeny 1995 2 56 1 57 52 2 7 2 3 3 § 10.4 18.0 § 
Table JI. (nxitfinird) 176 
Plant Ear Planting Planting 
Root StaBc Dropped heteht heigM to Gfain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand kxiging kxigtng ears score score anttiesis weight nwisture midsilk 
no. no. no. no. (1-5)* (1-5)'^  days bs. % days 
Ankeny 1995 1 27 1 58 52 0 4 0 2 2 § 11.6 16.5 § 
Anfceny 1995 2 5 1 58 44 0 3 0 1 2 § 8.9 16.5 § 
Anfceny 1996 1 13 1 59 51 0 10 0 2 1 § 5.8 17.2 § 
Ankeny 1995 2 29 1 59 52 1 4 0 2 1 § 6.2 15.8 § 
Ankeny 1995 1 37 1 60 52 1 9 0 4 2 § 9.7 18.0 § 
Ankeny 1995 2 21 1 60 52 0 2 0 3 2 § 8.4 16.7 § 
Ankeny 1995 1 95 2 61 50 0 8 1 4 3 § 7.5 18.3 § 
Ankeny 1995 2 61 2 61 50 0 3 1 3 3 § 7.0 18.2 § 
Ankeny 1995 1 87 2 62 52 2 15 0 4 4 § 6.2 19.5 § 
Ankeny 1995 2 63 2 62 48 0 8 5 3 3 § 6.2 19.1 § 
Ankeny 1995 1 104 2 63 52 0 12 0 3 3 § 7.6 18.3 § 
Ankeny 1995 2 118 2 63 52 0 15 1 4 3 § 9.0 20.3 § 
Ankeny 1995 1 88 2 64 52 0 8 1 5 4 § 9.0 20.4 § 
Ankeny 1995 2 82 2 64 52 0 13 1 5 4 § 8.6 18.8 § 
Ankeny 1995 1 81 2 65 50 0 11 0 4 5 § 7.0 22.2 § 
Ankeny 1995 2 94 2 51 5 8 0 5 5 § 6.5 24.1 § 
Ankeny 1995 1 119 2 66 52 0 8 0 3 3 § 5.9 17.7 § 
Ankeny 1995 2 93 2 66 52 0 15 0 3 2 § 6.0 17.7 § 
Ankeny 1995 1 74 2 67 51 0 8 0 3 3 § 10.3 23.7 § 
Ankeny 1995 2 104 2 67 52 0 5 2 4 3 § 7.5 20.8 § 
Ankeny 1995 1 113 2 68 52 0 16 0 5 4 § 7.8 19.8 § 
Ankeny 1995 2 84 2 68 52 3 11 3 5 5 § 6.8 17.2 § 
Ankeny 1995 1 115 2 69 52 0 10 0 3 3 § 7.0 16.0 § 
Anfceny 1995 2 87 2 69 52 0 8 0 3 3 § 7.3 15.7 § 
Ankeny 1995 1 102 2 70 52 0 13 2 4 3 § 7.7 21.3 § 
Ankeny 1995 2 68 2 70 52 1 15 0 4 3 § 8.7 22.3 § 
Ankeny 1995 1 75 2 71 51 0 6 0 2 2 § 7.9 16.3 § 
Ankeny 1995 2 71 2 71 48 0 11 0 2 2 § 6.4 17.4 § 
Ankeny 1995 1 94 2 72 52 0 12 3 4 4 § 8.0 16.6 § 
Ankeny 1995 2 99 2 72 51 0 8 2 4 4 § 4.8 17.4 § 
Anteny 1995 1 92 2 73 52 0 7 1 2 3 § 8.3 20.2 § 
Ankeny 1995 2 120 2 73 51 0 5 2 3 3 § 6.3 18.4 § 
Ankeny 1995 1 97 2 74 52 0 16 2 3 3 § 5.1 16.8 § 
Ankeny 1995 2 62 2 74 52 0 7 0 3 3 § 6.3 17.3 § 
Ankeny 1995 1 84 2 75 52 0 16 1 3 3 § 9.0 17.1 § 
Anfceny 1995 2 113 2 75 52 0 19 0 3 2 § 8.8 17.0 § 
Ankeny 1995 1 77 2 76 52 1 5 0 1 1 § 6.1 20.3 § 
Ankeny 1995 2 90 2 76 51 0 8 0 2 2 § 7.0 20.4 § 
Anfceny 1995 1 118 2 77 52 0 16 0 3 3 § 5.8 17.0 § 
Ankeny 1995 2 101 2 77 51 0 11 0 4 4 § 4.1 16.4 § 
Ankeny 1995 1 107 2 78 52 0 3 0 3 2 § 9.1 17.2 § 
Ankeny 1995 2 76 2 78 52 0 7 2 3 2 § 8.1 17.9 § 
Ankeny 1995 1 70 2 79 52 0 12 0 2 2 § 7.1 20.1 § 
Ankeny 1995 2 70 2 79 50 0 7 2 2 2 § 8.3 17.9 § 
Ankeny 1995 1 63 2 80 52 0 3 1 3 3 § 7.5 19.3 § 
Ankeny 1995 2 115 2 80 50 0 15 0 3 3 § 7.5 17.1 § 
Ankeny 1995 1 65 2 81 52 0 5 0 3 2 § 11.3 19.2 § 
Ankeny 1995 2 103 2 81 51 0 4 0 3 3 § 8.5 18.2 § 
Ankeny 1995 1 82 2 82 52 0 6 0 3 3 § 10.4 17.1 § 
Ankeny 1995 2 89 2 82 51 0 5 0 3 3 § 13.4 18.3 § 
Ankeny 1995 1 83 2 83 52 0 12 1 3 2 § 9.7 17.8 § 
Ankeny 1995 2 79 2 83 52 0 16 0 3 2 § 9.2 19.6 § 
Ankeny 1995 1 116 2 84 52 0 1 0 3 3 § 11.0 17.8 § 
Ankeny 1995 2 114 2 84 51 0 10 0 3 2 § 9.4 17.6 § 
Ankeny 1995 1 67 2 85 52 0 3 0 3 3 § 10.4 18.0 § 
Ankeny 1995 2 78 2 85 51 3 3 1 2 2 § 9.7 19.5 § 
Ankeny 1995 1 69 2 86 52 0 8 3 3 2 § 7.9 17.7 § 
Ankeny 1995 2 67 2 86 51 0 8 0 3 2 § 8.3 18.0 § 
Ankeny 1995 1 64 2 87 52 0 1 0 3 2 § 13.1 17.3 § 
Ankeny 1995 2 86 2 87 52 1 3 0 3 2 § 10.6 17.4 § 
Ankeny 1995 1 103 2 88 48 0 11 0 4 3 § 8.9 18.7 § 
Ankeny 1995 2 64 2 88 51 0 7 1 4 3 § 8.6 18.3 § 
Ankeny 1995 1 90 2 89 51 0 2 0 3 2 § 9.2 23.6 § 
Ankeny 1995 2 105 2 89 51 0 6 0 4 3 § 8.3 21.0 § 
Anfceny 1995 1 79 2 90 52 0 6 0 3 3 § 8.6 18.5 § 
Ankeny 1995 2 75 2 90 52 0 7 0 3 3 § 9.7 19.6 § 
Ankeny 1995 1 66 2 91 51 0 10 0 3 2 § 11.8 21.0 § 
Ankeny 1995 2 96 2 91 52 0 15 0 2 2 § 10.0 20.7 § 
Table JI. (continued) 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
LOG. Year Rep. Set Entry Stand kxigtng kxJgtng ears score score anthesis weight moisture mMsilk 
no. no. no. no. (1-5)^  (1-5)'^  days bs. % days 
Ankeny 1995 1 108 2 92 51 0 1 0 3 2 § 12.3 19.3 § 
Aniceny 1996 2 74 2 92 52 0 3 0 3 2 § 11.4 21.0 § 
Ankeny 1995 1 86 2 93 52 0 14 0 3 3 § 8.3 18.2 § 
Ankeny 1996 2 92 2 93 51 3 6 0 3 3 § 9.0 18.4 § 
Ankeny 1995 1 72 2 94 52 0 2 0 4 3 § 11.4 18.8 § 
Ankeny 1995 2 77 2 94 52 0 4 0 3 2 § 6.0 18.0 § 
Ankeny 1995 1 76 2 95 52 4 1 1 3 2 § 12.8 17.4 § 
Ankeny 1995 2 88 2 95 52 5 4 1 3 2 § 10.6 17.7 § 
Ankeny 1995 1 73 2 96 52 0 4 0 2 1 § 8.5 17.3 § 
Ankeny 1996 2 102 2 96 52 0 1 0 3 2 § 9.7 16.1 § 
Ankeny 1995 1 98 2 97 52 0 20 0 3 3 § 7.1 18.5 § 
Ankeny 1995 2 106 2 97 51 0 11 0 4 3 § 72 17.1 § 
Ankeny 1995 1 80 2 98 51 0 4 1 3 2 § 6.3 16.0 § 
Ankeny 1995 2 73 2 98 51 0 3 2 3 3 § 7.8 17.6 § 
Ankeny 1995 1 68 2 99 50 0 11 0 4 3 § 11.7 16.3 § 
Ankeny 1995 2 119 2 99 52 0 6 0 4 3 § 10.4 19.7 § 
Ankeny 1995 1 111 2 100 52 0 6 0 4 3 § 10.6 20.3 § 
Ankeny 1995 2 112 2 100 52 0 8 0 4 3 § 11.3 18.1 § 
Ankeny 1995 1 89 2 101 52 0 4 1 3 3 § 7.1 20.9 § 
Ankeny 1995 2 72 2 101 52 0 8 0 3 3 § 10.3 21.4 § 
Ankeny 1995 1 61 2 102 52 0 22 0 2 3 § 6.5 17.4 § 
Ankeny 1995 2 117 2 102 50 0 15 1 2 2 § 4.2 16.6 § 
Ankeny 1995 1 100 2 103 52 0 13 1 3 4 § 8.2 17.8 § 
Ankeny 1995 2 69 2 103 52 0 14 0 3 2 § 9.2 18.0 § 
Ankeny 1995 1 96 2 104 52 0 12 2 3 3 § 5.6 16.9 § 
Ankeny 1995 2 80 2 104 52 0 11 1 3 3 § 6.1 17.0 § 
Ankeny 1995 1 78 2 105 52 0 7 0 4 4 § 8.6 23.4 § 
Ankeny 1995 2 97 2 105 52 0 6 0 4 3 § 11.2 20.2 § 
Ankeny 1995 1 112 2 106 51 0 13 0 3 3 § 8.1 20.9 § 
Ankeny 1995 2 85 2 106 49 3 11 0 3 3 § 72 19.2 § 
Ankeny 1995 1 62 2 107 52 0 11 0 3 4 § 11.5 19.2 § 
Ankeny 1995 2 109 2 107 52 0 9 0 3 3 § 10.1 20.2 § 
Ankeny 1995 1 105 2 108 51 0 10 0 2 2 § 8.4 18.5 § 
Ankeny 1995 2 108 2 108 51 1 7 1 3 3 § 8.8 18.7 § 
Ankeny 1995 1 99 2 109 52 1 7 4 4 4 § 8.8 19.5 § 
Ankeny 1995 2 116 2 109 52 2 4 2 4 4 § 9.0 20.2 § 
Ankeny 1995 1 110 2 110 52 0 5 1 4 4 § 13.5 22.5 § 
Ankeny 1995 2 66 2 110 52 0 7 4 5 4 § 10.0 21.2 § 
Ankeny 1995 1 114 2 111 52 4 4 0 4 4 § 9.3 18.5 § 
Ankeny 1995 2 91 2 111 52 0 10 1 5 4 § 8.7 18.6 § 
Ankeny 1995 1 71 2 112 52 2 19 0 3 3 § 10.9 17.9 § 
Ankeny 1995 2 100 2 112 50 0 9 1 4 4 § 8.6 17.5 § 
Ankeny 1995 1 106 2 113 52 0 6 0 3 2 § 10.1 16.5 § 
Ankeny 1995 2 107 2 113 52 1 4 1 2 1 § 10.0 15.8 § 
Ankeny 1995 1 101 2 114 51 0 13 1 4 4 § 8.2 18.9 § 
Ankeny 1995 2 111 2 114 52 6 9 0 5 5 § 10.1 19.5 § 
Ankeny 1995 1 117 2 115 50 4 3 0 3 2 § 9.1 17.9 § 
Ankeny 1995 2 110 2 115 52 1 3 0 4 3 § 9.7 18.9 § 
Ankeny 1995 1 93 2 116 52 0 8 0 3 2 § 9.9 21.2 § 
Ankeny 1995 2 98 2 116 52 0 6 1 3 2 § 8.0 22.0 § 
Ankeny 1995 1 91 2 117 51 0 3 0 2 2 § 9.8 17.4 § 
Ankeny 1995 2 81 2 117 52 0 11 0 3 3 § 8.3 16.8 § 
Ankeny 1995 1 85 2 118 49 0 4 0 3 3 § 8.4 17.1 § 
Ankeny 1995 2 95 2 118 52 0 4 0 3 3 § 6.6 16.7 § 
Ankeny 1995 1 120 2 119 51 3 8 1 5 4 § 9.0 16.6 § 
Ankeny 1995 2 2 119 52 0 9 0 4 3 § 6.3 17.9 § 
Ankeny 1995 1 109 2 120 49 0 4 0 3 2 § 8.5 20.3 § 
Ankeny 1S95 2 83 2 120 51 0 7 0 3 3 § 6.2 18.3 § 
Ankeny 1995 1 165 3 121 51 2 8 1 4 4 § 7.5 19.4 § 
Ankeny 1995 2 142 3 121 51 0 11 2 5 5 § 7.0 17.8 § 
Ankeny 1995 1 157 3 122 51 14 5 1 3 2 § 6.4 17.1 § 
Ankeny 1995 2 179 3 122 52 5 8 1 3 2 § 72 17.2 § 
Ankeny 1995 1 128 3 123 52 0 6 3 4 4 § 8.3 20.6 § 
Ankeny 1995 2 155 3 123 52 0 11 4 5 4 § 7.9 19.1 § 
Ankeny 1995 1 167 3 124 51 1 11 1 3 3 § 7.1 21.2 § 
Ankeny 1995 2 143 3 124 51 0 16 4 4 3 § 6.1 18.4 § 
Ankeny 1995 1 178 3 125 45 0 14 0 3 3 § 5.7 18.8 § 
Ankeny 1995 2 162 3 125 49 0 11 1 4 3 § 8.1 18.3 § 
T«ble Jl. (cootniued) 178 
Plant Ear Plantmg Planting 
Root StaOc Dropped height height to Grain Grain to 
Loc. Year Rep. Ptat^  Set Entry Stand lodging kxiging ears SCOfB score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1995 1 164 3 126 S2 0 4 2 4 3 § 7.9 21.5 § 
Ankeny 1995 2 173 3 126 47 0 14 0 4 3 § 8.6 21.6 § 
Ankeny 1996 1 155 3 127 51 2 11 1 5 3 § 4.2 19.7 § 
Ankeny 1995 2 ISO 3 127 51 0 15 0 5 4 § 6.3 20.8 § 
Ankeny 1995 1 141 3 128 52 0 7 0 3 2 § 7J9 18.6 § 
Ankeny 1996 2 131 3 128 0 12 0 3 3 § 9.9 19.8 § 
Ankeny 1995 1 159 3 129 52 0 10 1 3 3 § 8.9 17.8 § 
Ankeny 1995 2 154 3 129 52 0 12 1 3 3 § 9.4 19.1 § 
Ankeny 1995 1 121 3 130 52 0 9 0 3 2 § 9.0 20.8 § 
Ankeny 1995 2 163 3 130 51 0 4 0 4 4 § 8.7 20.3 § 
Ankeny 1995 1 139 3 131 52 1 11 1 5 4 § 6.7 19.8 § 
Ankeny 1995 2 157 3 131 51 0 11 2 4 3 § 5.9 19.7 § 
Ankeny 1995 1 163 3 132 51 0 11 2 3 3 § 4.5 15.6 § 
Ankeny 1995 2 134 3 132 52 0 21 0 4 3 § 7.0 16.3 § 
Ankeny 1995 1 133 3 133 49 0 17 0 3 3 § 7.0 16.3 § 
Ankeny 1995 2 1S7 3 133 52 0 15 0 3 3 § 6.7 15.9 § 
Ankeny 1995 1 152 3 134 52 0 13 0 3 4 § 5.3 18.5 § 
Ankeny 1995 2 172 3 134 50 1 8 1 3 4 § 5.1 19.0 § 
Ankeny 1995 1 146 3 135 52 0 9 3 4 3 § 7.9 18.9 § 
Ankeny 1995 2 152 3 135 52 3 15 1 4 3 § 6.8 18.5 § 
Ankeny 1996 1 144 3 136 52 0 5 0 3 2 § 7.9 17.5 § 
Ankeny 1995 2 145 3 136 52 0 14 0 3 2 § 5.4 17.3 § 
Ankeny 1995 1 130 3 137 52 0 10 0 4 4 § 8.2 18.5 § 
Ankeny 1995 2 147 3 137 52 1 11 1 4 4 § 8.5 15.8 § 
Ankeny 1995 1 134 3 138 52 0 11 1 3 3 § 7.1 18.2 § 
Ankeny 1995 2 180 3 138 52 0 7 0 3 3 § 7.8 18.2 § 
Ankeny 1995 1 175 3 139 50 0 3 2 3 3 § 6.9 20.0 § 
Ankeny 1995 2 123 3 139 50 0 12 3 3 3 § 7.1 18.2 § 
Ankeny 1995 1 149 3 140 51 0 19 1 2 1 § 4.2 16.3 § 
Ankeny 1995 2 132 3 140 51 0 36 0 1 2 § 3.2 16.1 § 
Ankeny 1995 1 129 3 141 52 0 3 0 3 3 § 9.6 18.1 § 
Ankeny 1995 2 140 3 141 52 0 1 1 4 2 § 11.2 17.9 § 
Ankeny 1995 1 143 3 142 52 0 3 0 2 1 § 8.0 17.5 § 
Ankeny 1995 2 137 3 142 52 0 8 0 2 2 § 8.3 17.5 § 
Ankeny 1995 1 153 3 143 52 0 10 0 4 3 § 9.8 17.0 § 
Ankeny 1995 2 139 3 143 22 0 3 0 4 2 § 6.4 17.9 § 
Ankeny 1995 1 122 3 144 51 0 8 1 2 1 § 7.7 15.4 § 
Ankeny 1995 2 128 3 144 52 1 5 0 2 1 § 7.1 15.9 § 
Ankeny 1995 1 142 3 145 51 0 14 4 3 2 § 9.3 16.8 § 
Ankeny 1995 2 177 3 145 49 2 8 1 3 3 § 8.0 17.5 § 
Ankeny 1995 1 156 3 146 51 9 2 0 4 3 § 8.8 18.3 § 
Ankeny 1995 2 125 3 146 52 0 5 0 4 3 § 9.9 20.0 § 
Ankeny 1995 1 138 3 147 51 7 5 2 4 4 § 11.5 16.1 § 
Ankeny 1995 2 130 3 147 52 0 9 0 4 4 § 11.3 18.5 § 
Ankeny 1995 1 137 3 148 51 5 4 0 3 2 § 9.3 16.8 § 
Ankeny 1995 2 148 3 148 52 0 6 0 3 2 § 10.3 19.1 § 
Ankeny 1995 1 170 3 149 52 0 4 0 4 3 § 10.0 18.4 § 
Ankeny 1995 2 149 3 149 50 0 3 0 4 3 § 10.0 18.1 § 
Ankeny 1995 1 127 3 150 52 0 7 0 3 3 § 8.3 18.5 § 
Ankeny 1995 2 168 3 150 52 0 10 0 3 3 § 9.3 18.4 § 
Ankeny 1995 1 140 3 151 51 0 6 0 2 2 § 6.4 16.0 § 
Ankeny 1995 2 159 3 151 48 0 5 0 2 2 § 5.5 16.6 § 
Ankeny 1995 1 124 3 152 52 0 9 0 3 2 § 8.7 19.2 § 
Ankeny 1995 2 170 3 152 51 0 9 1 4 3 § 11.6 19.3 § 
Ankeny 1995 1 126 3 153 47 0 13 1 3 3 § 9.2 18.1 § 
Ankeny 1995 2 1K 3 153 49 1 8 0 4 3 § 8.8 17.0 § 
Ankeny 1995 1 148 3 154 52 0 1 1 3 3 § 10.3 17.5 § 
Ankeny 1995 2 127 3 154 52 1 6 1 4 3 § 8.9 16.8 § 
Ankeny 1995 1 147 3 155 52 0 8 0 3 3 § 9.4 20.0 § 
Ankeny 1995 2 175 3 155 50 0 3 0 3 3 § 9.7 19.3 § 
Ankeny 1995 1 180 3 156 49 1 16 4 4 4 § 8.0 18.4 § 
Ankeny 1995 2 141 3 156 52 0 11 2 4 4 § 7.6 16.4 § 
Ankeny 1995 1 135 3 157 51 0 8 1 2 2 § 9.0 17.4 § 
Ankeny 1995 2 158 3 157 52 0 13 1 1 2 § 7.5 18.6 § 
Ankeny 1995 1 150 3 158 52 0 2 2 4 3 § 12.2 17.9 § 
Ankeny 1995 2 129 3 158 52 0 2 0 3 2 § 11.7 17.2 § 
Ankeny 1995 1 172 3 159 52 0 5 0 2 2 § 7.6 18.5 § 
Ankeny 1995 2 160 3 159 50 0 9 0 1 2 § 10.0 17.9 § 
Table Jl. (contnnied) 179 
Plant Ear Planting Planting 
Root StaOc Dropped height height to Grain Grain to 
Loc. Year Rep. Pkit^  Set Entry Stand kxiging kxiging ears score score anthesis weight moisture rnkteilk 
no. no. no. no. (1-5)^  (1-5)* days lbs. % days 
Ankeny 1995 1 131 3 160 52 0 6 0 3 3 § 8.2 16.9 § 
Ankeny 1995 2 174 3 160 51 0 3 0 4 2 § 8.3 16.5 § 
Ankeny 1995 1 162 3 161 52 0 10 0 4 4 § 7.9 16.6 § 
Ankeny 1995 2 166 3 161 52 4 19 0 5 5 § 11.2 19.4 § 
Aniceny 1995 1 177 3 162 51 2 8 3 4 3 § 5.3 18.2 § 
Ankeny 1995 2 136 3 162 51 0 10 0 4 3 § 9.4 19.0 § 
Ankeny 1996 1 132 3 163 52 0 9 0 4 3 § 8.5 20.1 § 
Ankeny 1995 2 144 3 163 52 0 5 0 4 3 § 9.0 19.3 § 
Ankeny 1995 1 158 3 164 52 0 15 1 3 3 § 5.1 20.5 § 
Ankeny 1995 2 133 3 164 52 0 12 0 3 3 § 9.4 19.9 § 
Ankeny 1995 1 136 3 1% 52 1 12 3 4 3 § 8.4 18.8 § 
Ankeny 1995 2 126 3 165 50 0 8 0 5 4 § 8.0 18.9 § 
Ankeny 1995 1 171 3 166 51 0 7 2 4 4 § 8.7 17.8 § 
Ankeny 1995 2 153 3 166 52 3 15 1 4 4 § 9.3 18.6 § 
Ankeny 1996 1 174 3 167 51 0 13 1 3 2 § 72 17.5 § 
Ankeny 1995 2 122 3 167 52 0 9 1 3 3 § 10.8 16.9 § 
Ankeny 1995 1 166 3 168 52 0 6 0 2 3 § 11.1 16.8 § 
Ankeny 1995 2 156 3 168 52 0 10 0 1 2 § 9.5 17.2 § 
Ankeny 1995 1 154 3 169 51 2 11 1 4 4 § 8.6 17.6 § 
Ankeny 1995 2 161 3 169 52 1 10 4 5 4 § 5.0 18.1 § 
Ankeny 1995 1 161 3 170 52 0 20 0 3 3 § 7.8 21.2 § 
Ankeny 1995 2 176 3 170 51 0 9 0 3 3 § 8.9 21.3 § 
Ankeny 1995 1 168 3 171 52 0 10 2 4 3 § 9.3 22.6 § 
Ankeny 1995 2 171 3 171 52 0 10 2 4 4 § 10.3 21.3 § 
Ankeny 1995 1 123 3 172 52 0 11 0 3 3 § 10.4 19.4 § 
Ankeny 1995 2 151 3 172 51 0 13 3 4 4 § 10.7 19.4 § 
Ankeny 1995 1 160 3 173 45 0 2 0 2 1 § 7.7 17.5 § 
Ankeny 1995 2 121 3 173 46 0 6 2 2 1 § 7.7 16.2 § 
Ankeny 1995 1 179 3 174 52 1 11 0 5 4 § 11.4 17.6 § 
Ankeny 1995 2 164 3 174 52 5 6 1 5 3 § 9.8 17.4 § 
Ankeny 1995 1 173 3 175 52 2 4 0 3 3 § 11.2 19.2 § 
Ankeny 1995 2 138 3 175 52 2 6 1 3 2 § 12.8 19.0 § 
Ankeny 1995 1 145 3 176 50 0 7 0 2 1 § 9.1 17.8 § 
Ankeny 1995 2 124 3 176 51 0 5 0 3 2 § 8.7 17.0 § 
Ankeny 1995 1 169 3 177 45 0 5 0 3 3 § 6.9 17.1 § 
Ankeny 1995 2 169 3 177 50 0 5 0 2 2 § 8.4 17.4 § 
Ankeny 1995 1 176 3 178 52 0 1 1 4 2 § 11.9 17.8 § 
Ankeny 1995 2 178 3 178 50 4 2 1 4 3 § 9.7 19.2 § 
Ankeny 1995 1 151 3 179 52 0 7 0 4 3 § 9.6 19.7 § 
Ankeny 1995 2 146 3 179 52 0 6 0 4 2 § 120 20.2 § 
Ankeny 1995 1 125 3 180 52 0 2 0 1 1 § 10.7 18.4 § 
Ankeny 1995 2 135 3 180 52 0 5 0 2 1 § 9.1 17.3 § 
Ankeny 1995 1 198 4 181 52 3 2 0 4 2 § 9.9 18.8 § 
Ankeny 1995 2 207 4 181 52 0 4 0 5 3 § 10.4 19.4 § 
Ankeny 1995 1 189 4 182 49 0 11 0 3 3 § 9.7 22.8 § 
Ankeny 1995 2 200 4 182 50 0 14 1 4 3 § 6.2 25.5 § 
Ankeny 1995 1 210 4 183 51 0 12 0 5 5 § 10.4 24.5 § 
Ankeny 1995 2 196 4 183 51 6 7 1 5 5 § 72 23.0 § 
Ankeny 1995 1 221 4 184 52 0 4 1 3 2 § 9.4 16.9 § 
Ankeny 1995 2 184 4 184 52 0 6 0 4 2 § 8.1 15.9 § 
Ankeny 1995 1 227 4 185 52 1 5 0 5 5 § 8.1 25.7 § 
Ankeny 1995 2 214 4 185 51 3 5 7 5 5 § 9.7 21.9 § 
Ankeny 1995 1 208 4 186 52 0 16 0 4 4 § 7.9 23.4 § 
Ankeny 1995 2 215 4 186 52 0 11 1 4 4 § 8.0 25.1 § 
Ankeny 1995 1 181 4 187 52 0 9 2 5 5 § 5.4 21.1 § 
Ankeny 1995 2 191 4 187 52 0 8 1 5 5 § 9.9 21.6 § 
Ankeny 1995 1 238 4 188 52 3 5 0 4 3 § 8.8 18.7 § 
Ankeny 1995 2 193 4 188 50 0 2 0 4 3 § 8.9 21.6 § 
Ankeny 1995 1 237 4 189 52 1 7 0 3 3 § 8.7 20.4 § 
Ankeny 1995 2 212 4 189 52 0 14 0 4 3 § 11.1 20.0 § 
Ankeny 1995 1 223 4 190 52 2 6 1 3 3 § 6.4 19.1 § 
Ankeny 1995 2 235 4 190 50 2 13 2 4 4 § 8.2 19.5 § 
Ankeny 1995 1 216 4 191 49 0 14 0 3 3 § 7.4 16.3 § 
Ankeny 1995 2 232 4 191 51 0 14 0 3 2 § 5.3 172 § 
Ankeny 1995 1 236 4 192 52 0 11 0 4 4 § 8.4 20.6 § 
Ankeny 1995 2 217 4 192 52 0 21 1 4 4 § 6.9 21.6 § 
Ankeny 1995 1 212 4 193 52 0 13 1 4 3 § 6.5 19.1 § 
Ankeny 1995 2 199 4 193 51 0 12 0 3 2 § 5.5 18.7 § 
Tibte JI. (contmaed) 180 
Plant Ear Planting Planting 
Root StaBc Dropped height height to Grain Grain to 
Loc. Year Rep. PW  ^ Set Entry Stand lodging lodging ears score score anthesis weight moisture midsOk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Anteny 1995 1 218 4 194 50 0 13 1 3 3 § 11.0 20.5 § 
Anteny 1995 2 209 4 194 50 0 12 1 4 3 § 9.6 20.4 § 
Anteny 1995 1 222 4 195 52 0 4 0 2 1 § 5.8 17.0 § 
Anteny 1995 2 230 4 195 51 0 6 0 3 2 § 8.2 18.3 § 
Anteny 1995 1 188 4 196 51 0 4 0 3 3 § 9.8 19.6 § 
Anteny 1995 2 211 4 196 50 0 13 0 4 4 § 9.2 19.4 § 
Anteny 1995 1 186 4 197 51 0 9 0 3 2 § 5.6 21.3 § 
Anteny 1995 2 192 4 197 52 0 8 1 3 2 § 3.4 21.1 § 
Anteny 1995 1 213 4 198 52 0 11 0 4 3 § 9.3 17.7 § 
Anteny 1995 2 198 4 198 52 0 8 0 3 3 § 8.1 18.7 § 
Anteny 1995 1 203 4 199 52 3 7 3 4 4 § 6.3 17.4 § 
Anteny 1995 2 231 4 199 52 0 12 0 4 4 § 9.7 17.7 § 
Anteny 1995 1 200 4 200 52 0 9 2 4 3 § 6.6 18.8 § 
Anteny 1995 2 208 4 200 51 0 6 0 4 3 § 6.3 23.1 § 
Anteny 1995 1 234 4 201 52 0 2 1 3 2 § 9.3 18.9 § 
Antony 1995 2 216 4 201 52 0 3 3 3 2 § 8.2 19.9 § 
Anteny 1995 1 220 4 202 51 0 4 0 4 3 § 9.5 16.5 § 
Anteny 1995 2 224 4 202 50 0 4 0 4 4 § 9.3 18.9 § 
Anteny 1995 1 191 4 203 52 0 7 0 3 3 § 9.8 19.7 § 
Anteny 1995 2 227 4 203 52 0 4 0 3 2 § 11.3 20.6 § 
Anteny 1995 1 193 4 204 52 0 3 0 3 3 § 10.6 19.3 § 
Anteny 1995 2 204 4 204 52 0 5 0 4 3 § 12.9 18.6 § 
Anteny 1995 1 205 4 205 50 0 4 0 4 3 § 10.4 18.0 § 
Anteny 1995 2 195 4 205 51 3 4 0 4 4 § 9.6 17.7 § 
Anteny 1995 1 231 4 206 52 2 11 0 4 4 § 13.7 20.8 § 
Anteny 1995 2 213 4 206 52 2 8 1 4 4 § 10.2 19.5 § 
Anteny 1995 1 235 4 207 52 1 3 4 4 4 § 9.7 21.2 § 
Anteny 1995 2 240 4 207 51 0 7 0 4 4 § 8.8 21.9 § 
Anteny 1995 1 194 4 208 48 1 7 0 4 4 § 9.0 17.6 § 
Afiteny 1995 2 181 4 208 45 0 4 2 4 4 § 7.6 17.3 § 
Anteny 1995 1 229 4 209 52 0 1 0 3 3 § 9.5 19.8 § 
Anteny 1995 2 229 4 209 52 0 7 1 4 3 § 11.9 19.4 § 
Anterty 1995 1 219 4 210 52 3 7 0 4 3 § 11.3 18.3 § 
Anteny 1995 2 221 4 210 47 2 3 1 3 3 § 10.4 18.0 § 
Anteny 1995 1 224 4 211 50 0 6 0 3 3 § 12.4 18.3 § 
Anteny 1995 2 210 4 211 49 0 4 0 4 3 § 14.0 17.7 § 
Anteny 1995 1 202 4 212 52 0 3 2 4 3 § 9.2 17.6 § 
Anteny 1995 2 183 4 212 51 0 9 3 4 3 § 8.1 17.4 § 
Anteny 1995 1 204 4 213 52 0 18 0 4 3 § 6.9 20.0 § 
Anteny 1995 2 238 4 213 51 0 9 0 4 3 § 11.9 21.1 § 
Anteny 1995 1 214 4 214 47 0 7 0 3 2 § 9.8 17.6 § 
Anteny 1995 2 190 4 214 41 1 8 0 3 2 § 10.0 17.6 § 
Anteny 1995 1 207 4 215 52 1 2 0 3 2 § 10.0 20.9 § 
Anteny 1995 2 225 4 215 52 2 1 0 3 2 § 9.4 19.6 § 
Anteny 1995 1 217 4 216 52 0 9 0 4 4 § 12.6 20.6 § 
Anteny 1995 2 236 4 216 52 3 5 0 4 4 § 13.1 20.5 § 
Anteny 1995 1 226 4 217 52 0 5 0 3 3 § 8.0 18.4 § 
Anteny 1995 2 202 4 217 52 0 2 0 3 3 § 9.7 17.8 § 
Anteny 1995 1 187 4 218 51 0 1 0 3 3 § 10.2 20.0 § 
Anteny 1995 2 201 4 218 52 0 3 0 3 3 § 12.0 17.7 § 
Anteny 1995 1 228 4 219 52 0 6 0 4 3 § 11.2 20.4 § 
Anteny 1995 2 194 4 219 52 0 6 0 4 4 § 13.2 20.7 § 
Anteny 1995 1 190 4 220 52 0 11 1 3 § 8.3 20.9 § 
Anteny 1995 2 237 4 220 52 0 7 0 4 3 § 7.5 20.1 § 
Anteny 1995 1 185 4 221 52 0 4 0 4 3 § 10.2 20.8 § 
Anteny 1995 2 239 4 221 52 1 1 0 4 3 § 11.0 22.2 § 
Aniceny 1995 1 182 4 222 52 0 6 0 2 § 7.8 17.8 § 
Anteny 1995 2 220 4 222 51 1 3 4 2 § 8.5 20.8 § 
Anteny 1995 1 211 4 223 45 2 11 2 4 4 § 6.1 20.5 § 
Anteny 1995 2 197 4 223 50 0 9 1 4 4 § 12 19.5 § 
Anteny 1995 1 201 4 224 52 0 15 0 4 § 7.8 22.0 § 
Anteny 1995 2 188 4 224 50 1 7 2 4 4 § 9.7 23.8 § 
Anteny 1995 1 192 4 225 52 0 13 0 4 4 § 10.0 21.3 § 
Anteny 1995 2 223 4 225 48 0 6 1 4 § 8.4 21.1 § 
Anteny 1995 1 240 4 226 51 0 13 0 4 4 § 8.0 17.8 § 
Anteny 1995 2 187 4 226 50 0 5 1 4 3 § 5.4 17.4 § 
Anteny 1995 1 183 4 227 51 1 3 0 3 3 § 6.7 17.9 § 
Anteny 1995 2 218 4 227 52 0 12 0 3 3 § 10.0 19.6 § 
Ttble Jl. (continued) 181 
Plant Ear Planting Planting 
Root Staflc Dropped heigtit height to Grain Grain to 
Loc. Year Rep. Plot''" Set Entry Starxl lodging lodging ears score score anthesis weight moisture tnkisilk 
no. no. no. no. (1-5)* (1-5)'^  days S>s. % days 
Ankeny 1995 1 225 4 228 52 0 11 1 3 3 § 8.2 23.6 § 
Ankeny 1995 2 206 4 228 52 0 11 0 4 4 § 6.6 228 § 
Ankeny 1995 1 233 4 229 51 0 7 0 4 3 § 8.3 225 § 
Ankeny 1996 2 186 4 229 52 0 8 0 4 3 § 10.9 228 § 
Ankeny 1995 1 206 4 230 52 0 5 1 4 3 § 10.6 19.5 § 
Ankeny 1995 2 182 4 230 51 0 4 0 4 3 § 12.3 18.9 § 
Ankeny 1995 1 239 4 231 52 0 13 0 4 4 § 7.1 18.1 § 
Ankeny 1995 2 233 4 231 52 0 10 0 4 3 § 11.8 19.4 § 
Ankeny 1995 1 199 4 232 52 0 7 1 4 4 § 10.7 17.1 § 
Ankeny 1995 2 228 4 232 52 0 9 0 4 3 § 9.6 18.2 § 
Ankeny 1995 1 195 4 233 51 0 7 0 2 § 9.9 17.7 § 
Ankeny 1995 2 226 4 233 52 0 5 0 4 3 § 9.3 18.8 § 
Ankeny 1995 1 1S7 4 234 52 0 3 0 4 3 § 9.0 18.3 § 
Ankeny 1995 2 219 4 234 49 0 6 0 4 4 § 11.7 18.8 § 
Ankeny 1995 1 215 4 235 51 0 4 0 4 3 § 10.0 18.9 § 
Ankeny 1995 2 203 4 235 52 0 7 3 4 4 § 9.9 19.0 § 
Ankeny 1995 1 184 4 236 51 0 5 1 4 3 § 9.5 18.1 § 
Ankeny 1995 2 234 4 236 43 0 9 0 4 4 § 10.0 18.1 § 
Ankeny 1995 1 230 4 237 51 0 2 0 3 § 9.4 19.4 § 
Ankeny 1995 2 222 4 237 52 0 3 1 2 § 9.4 18.4 § 
Ankeny 1995 1 232 4 238 52 0 6 2 4 4 § 10.4 19.0 § 
Ankeny 1995 2 205 4 238 52 1 2 0 4 3 § 9.4 18.6 § 
Ankeny 1995 1 209 4 239 51 0 1 1 4 4 § 11.8 21.0 § 
Ankeny 1995 2 189 4 239 50 3 8 1 4 3 § 11.8 17.6 § 
Ankeny 1995 1 196 4 240 51 0 7 0 3 § 10.4 18.6 § 
Ankeny 1995 2 185 4 240 52 3 8 0 3 § 9.1 19.6 § 
Ankeny 1995 1 286 5 241 52 3 13 2 4 4 § 5.7 20.1 § 
Ankeny 1995 2 250 5 241 47 4 10 0 4 3 § 7.4 18.9 § 
Ankeny 1995 1 244 5 242 52 1 2 3 4 3 § 7.9 227 § 
Ankeny 1995 2 281 5 242 51 1 7 1 4 4 § 7.9 19.2 § 
Ankeny 1995 1 282 5 243 52 0 9 1 4 4 § 9.7 23.9 § 
Ankeny 1995 2 253 5 243 52 0 14 1 4 4 § 8.5 22.5 § 
Ankeny 1995 1 287 5 244 52 0 1 0 4 3 § 12.3 21.9 § 
Ankeny 1995 2 257 5 244 52 0 5 0 2 § 10.1 20.1 § 
Ankeny 1995 1 268 5 245 52 4 6 2 4 4 § 9.6 19.5 § 
Ankeny 1995 2 292 5 245 49 10 5 2 3 § 7.8 21.2 § 
Ankeny 1995 1 295 5 2A6 51 0 8 0 4 4 § 8.8 21.6 § 
Ankeny 1995 2 273 5 246 52 0 11 1 5 4 § 10.5 24.5 § 
Ankeny 1995 1 271 5 247 49 2 8 0 5 4 § 7.0 228 § 
Ankeny 1995 2 2S8 5 247 51 5 5 0 5 4 § 8.8 24.5 § 
Ankeny 1995 1 262 5 248 52 1 9 0 4 4 § 8.1 21.2 § 
Ankeny 1995 2 252 5 248 52 0 12 0 4 4 § 8.5 21.0 § 
Ankeny 1995 1 256 5 249 52 0 5 1 4 4 § 8.1 20.0 § 
Ankeny 1995 2 296 5 249 52 0 7 0 4 3 § 8.2 18.1 § 
Ankeny 1995 1 251 5 250 52 0 9 3 4 4 § 9.0 18.9 § 
Ankeny 1995 2 277 5 250 52 0 11 2 4 4 § 7.5 19.7 § 
Ankeny 1995 1 283 5 251 52 0 14 0 4 4 § 8.5 18.9 § 
Ankeny 1995 2 298 5 251 51 0 15 0 4 3 § 8.0 17.4 § 
Ankeny 1995 1 275 5 252 51 0 5 1 3 3 § 6.4 16.1 § 
Ankeny 1995 2 282 5 252 52 0 8 0 3 2 § 9.6 178 § 
Ankeny 1995 1 254 5 253 51 0 6 1 4 4 § 8.8 17.3 § 
Ankeny 1995 2 269 5 253 52 0 10 1 3 3 § 7.4 16.4 § 
Ankeny 1995 1 241 5 254 52 0 18 1 2 2 § 6.3 18.0 § 
Ankeny 1995 2 245 5 254 51 0 11 0 2 2 § 8.9 17.7 § 
Ankeny 1995 1 242 5 255 52 0 4 0 3 2 § 6.6 18.5 § 
Ankeny 1995 2 275 5 255 52 0 6 0 3 3 § 7.0 18.3 § 
Ankeny 1995 1 265 5 256 52 0 6 0 3 3 § 7.4 18.8 § 
Ankeny 1995 2 287 5 256 51 0 6 0 3 2 § 8.9 18.0 § 
Ankeny 1995 1 278 5 257 38 0 11 2 3 3 § 6.2 17.0 § 
Ankeny 1995 2 243 5 257 39 0 9 0 3 3 § 7.3 18.6 § 
Ankeny 1995 1 243 5 258 52 0 4 0 1 2 § 5.0 17.9 § 
Ankeny 1995 2 248 5 258 51 0 6 0 2 2 § 7.3 18.1 § 
Ankeny 1995 1 297 5 259 51 0 15 0 2 2 § 4.0 16.9 § 
Ankeny 1995 2 267 5 259 50 0 3 1 2 2 § 3.7 17.0 § 
Ankeny 1995 1 263 5 260 52 0 4 0 4 3 § 6.3 17.3 § 
Ankeny 1995 2 289 5 260 52 0 5 0 4 3 § 9.1 17.5 § 
Ankeny 1995 1 269 5 261 51 0 7 0 3 3 § 6.7 18.2 § 
Ankeny 1995 2 284 5 261 51 0 5 0 3 3 § 8.0 20.3 § 
TaMe JI. (contaiued) 
Plant Ear Planting Planting 
Root Stalk Dropped heigtrt heigtrt to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entry Stand kxjging kidging ears score score anthesis weight moisture mtdsflk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1995 1 298 5 262 52 1 5 0 3 3 § 10.4 17.1 § 
Ankeny 1995 2 279 5 262 52 0 4 0 3 3 § 9.7 17.7 § 
Ankeny 1995 1 255 5 263 52 0 10 0 4 3 § 10.6 19.1 § 
Ankeny 1995 2 265 5 263 51 0 9 0 4 3 § 11.5 18.0 § 
Ankeny 1995 1 266 5 264 52 1 0 2 4 3 § 11.4 17.0 § 
Ankeny 1995 2 270 5 264 48 0 2 0 4 3 § 11.4 16.6 § 
Ankeny 1995 1 249 5 265 S2 0 7 0 3 § 11.9 21.4 § 
Ankeny 1995 2 254 5 265 51 0 5 0 4 3 § 13.4 21.0 § 
Ankeny 1996 1 291 5 266 52 0 3 0 4 3 § 8.9 20.0 § 
Ankeny 1995 2 293 5 266 50 2 6 0 4 3 § 8.9 19.7 § 
Ankeny 1995 1 274 5 267 52 0 4 0 4 3 § 12.2 19.0 § 
Ankeny 1995 2 278 5 267 49 0 10 0 4 3 § 12.7 19.2 § 
Ankeny 1995 1 260 5 268 52 0 8 2 3 3 § 1ZS 19.7 § 
Ankeny 1995 2 241 5 268 47 0 6 0 3 3 § 10.7 18.4 § 
Ankeny 1995 1 259 5 269 49 0 1 0 3 3 § 9.0 18.7 § 
Ankeny 1995 2 263 5 269 52 0 4 0 3 3 § 9.8 19.3 § 
Ankeny 1995 1 292 5 270 51 0 5 2 4 3 § 9.9 20.5 § 
Ankeny 1995 2 286 5 270 50 0 9 1 4 3 § 13.0 18.8 § 
Ankeny 1995 1 290 5 271 50 0 1 2 3 2 § 8.7 17.5 § 
Ankeny 1995 2 280 5 271 52 0 5 1 3 2 § 9.3 17.4 § 
Ankeny 1995 1 252 5 272 50 0 7 1 3 3 § 9.5 21.7 § 
Ankeny 1995 2 272 5 272 52 0 7 1 3 3 § 9.0 20.2 § 
Ankeny 1995 1 250 5 273 52 1 3 0 4 3 § 12.2 18.8 § 
Ankeny 1995 2 260 5 273 50 0 4 0 4 3 § 11.1 19.4 § 
Ankeny 1995 1 300 5 274 50 0 1 0 4 4 § 8.3 19.6 § 
Ankeny 1995 2 290 5 274 52 0 5 1 5 4 § 10.9 20.2 § 
Ankeny 1995 1 289 5 275 52 3 3 0 3 3 § 11.8 21.0 § 
Ankeny 1995 2 268 5 275 52 1 4 1 4 3 § 14.2 20.4 § 
Ankeny 1995 1 253 5 276 51 0 2 0 4 3 § 9.4 18.1 § 
Ankeny 1995 2 2S1 5 276 51 0 3 0 4 3 § 10.3 17.1 § 
Ankeny 1995 1 245 5 277 52 0 3 0 3 2 § 10.9 19.1 § 
Ankeny 1995 2 261 5 277 52 0 2 0 4 3 § 11.2 17.4 § 
Ankeny 1995 1 288 5 278 52 0 1 0 3 2 § 9.8 17.7 § 
Ankeny 1995 2 288 5 278 51 0 1 2 3 2 § 11.4 17.4 § 
Ankeny 1995 1 284 5 279 50 0 10 0 4 4 § 10.4 24.0 § 
Ankeny 1995 2 242 5 279 51 0 11 0 4 4 § 10.9 22.4 § 
Ankeny 1995 1 270 5 280 52 0 10 0 4 3 § 8.0 18.1 § 
Ankeny 1995 2 249 5 280 49 0 6 1 3 3 § 8.3 17.0 § 
Ankeny 1995 1 273 5 281 50 2 9 4 5 5 § 5.7 21.4 § 
Ankeny 1995 2 294 5 281 50 0 23 0 5 5 § 7.8 23.8 § 
Ankeny 1995 1 246 5 282 51 0 7 3 3 3 § 5.7 16.2 § 
Ankeny 1995 2 285 5 282 52 0 0 2 4 3 § 6.7 17.6 § 
Ankeny 1995 1 264 5 283 52 0 6 4 4 4 § 7.9 22.5 § 
Ankeny 1995 2 247 5 283 49 0 10 0 4 4 § 9.4 19.8 § 
Ankeny 1995 1 277 5 284 52 0 9 0 4 4 § 9.7 19.8 § 
Ankeny 1995 2 276 5 284 51 0 13 0 4 4 § 9.5 21.8 § 
Ankeny 1995 1 261 5 285 52 0 10 0 3 3 § 6.8 19.2 § 
Ankeny 1995 2 274 5 285 52 0 7 0 4 3 § 8.5 21.7 § 
Ankeny 1995 1 293 5 286 52 0 16 2 4 4 § 7.8 21.4 § 
Ankeny 1995 2 244 5 286 52 0 10 4 4 4 § 8.0 19.6 § 
Ankeny 1995 1 299 5 287 52 0 13 2 4 3 § 7.0 20.5 § 
Ankeny 1995 2 295 5 287 52 2 5 0 4 4 § 9.1 21.8 § 
Ankeny 1995 1 272 5 288 52 0 14 0 5 4 § 11.1 20.0 § 
Ankeny 1995 2 271 5 288 52 0 12 0 5 5 § 9.7 19.6 § 
Ankeny 1995 1 294 5 289 52 0 16 1 4 4 § 7.5 17.9 § 
Ankeny 1995 2 283 5 289 50 0 11 0 4 3 § 7.8 17.3 § 
Ankeny 1995 1 276 5 290 52 1 11 0 4 3 § 10.0 20.0 § 
Ankeny 1995 2 259 5 290 49 0 9 0 3 3 § 9.7 23.2 § 
Ankeny 1995 1 280 5 291 52 0 11 0 2 2 § 8.9 20.0 § 
Ankeny 1995 2 256 5 291 51 0 9 0 2 3 § 9.6 20.3 § 
Ankeny 1995 1 281 5 292 50 0 2 0 3 3 § 8.9 19.0 § 
Ankeny 1995 2 246 5 292 52 0 2 0 3 2 § 11.5 19.7 § 
Ankeny 1995 1 296 5 293 52 0 4 0 3 2 § 10.8 18.3 § 
Ankeny 1995 2 255 5 293 51 0 13 0 3 3 § 11.5 18.4 § 
Ankeny 1995 1 285 5 294 52 0 1 0 3 2 § 8.7 21.6 § 
Ankeny 1995 2 297 5 294 52 0 3 2 3 2 § 8.8 21.6 § 
Ankeny 1995 1 279 5 295 52 0 3 0 3 3 § 12.3 20.5 § 
Ankeny 1995 2 291 5 295 51 0 5 0 4 3 § 9.8 20.5 § 
Table Jl. (contmued) 183 
Plant Ear Planting Planting 
Root Static Dropped height height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Eniiy StaiKl kidgtng kxJging ears score score anttiesis weight moisture mkisflk 
no. no. no. no. (1-5)'= (1-5)^  days lbs. % days 
Aniceny 1995 1 248 5 296 50 0 9 1 3 4 § 11.2 18.6 § 
Anteny 1995 2 299 5 296 52 0 10 1 4 3 § 9.2 19.3 § 
Anteny 1995 1 258 5 297 52 0 5 2 3 3 § 11.1 18.4 § 
Anteny 1995 2 262 5 297 52 1 6 0 3 3 § 12.2 18.6 § 
Anteny 1995 1 247 5 298 52 0 5 2 3 3 § 10.1 21.5 § 
Anteny 1995 2 300 5 298 SO 0 17 0 3 3 § 11.7 19.4 § 
Anteny 1995 1 257 5 299 51 0 5 0 4 3 § 11.9 19.7 § 
Anteny 1995 2 264 5 299 52 0 4 1 4 4 § 13.3 20.0 § 
Anteny 1995 1 267 5 300 51 0 6 0 3 3 § 10.3 19.6 § 
Anteny 1995 2 266 5 300 52 0 2 1 3 3 § 9.5 17.6 § 
Anteny 1995 1 341 6 301 52 0 5 2 4 3 § 9.3 18.6 § 
Anteny 1995 2 310 6 301 51 0 6 1 5 4 § 11.7 20.7 § 
Anteny 1995 1 322 6 302 52 0 6 0 4 4 § 8.1 21.5 § 
Anteny 1995 2 304 6 302 52 0 9 0 5 5 § 9.3 23.5 § 
Anteny 1995 1 351 6 303 52 0 6 1 3 4 § 9.8 17.9 § 
Anteny 1995 2 350 6 303 50 0 15 1 3 4 § 11.8 19.0 § 
Ankeny 1995 1 328 6 304 52 11 4 0 4 3 § 8.1 20.6 § 
Anteny 1995 2 319 6 304 49 6 6 3 5 4 § 6.3 21.5 § 
Anteny 1995 1 349 6 305 52 1 10 2 2 2 § 7.7 20.3 § 
Anteny 1995 2 309 6 305 52 0 5 0 2 2 § 8.4 21.9 § 
Anteny 1995 1 332 6 306 52 1 8 3 4 4 § 72. 24.8 § 
Anteny 1995 2 301 6 306 52 0 6 1 4 4 § 10.2 21.8 § 
Anteny 1995 1 308 6 307 51 2 2 1 5 4 § 8.4 22.3 § 
Anteny 1995 2 342 6 307 52 0 3 0 4 3 § 10.0 22.2 § 
Anteny 1995 1 319 6 308 52 0 17 2 4 3 § 9.0 19.4 § 
Anteny 1995 2 341 6 308 51 0 23 0 4 4 § 8.5 17.4 § 
Aniceny 1995 1 318 6 309 52 4 18 1 4 4 § 8.0 20.3 § 
Aniceny 1995 2 333 6 309 50 3 9 0 4 4 § IS 22.1 § 
Anteny 1995 1 311 6 310 52 0 10 3 3 2 § 9.4 18.6 § 
Aniceny 1995 2 358 6 310 51 0 7 0 3 3 § 9.8 20.2 § 
Anteny 1995 1 301 6 311 47 0 5 0 4 3 § 10.5 18.7 § 
Anteny 1995 2 339 6 311 45 0 2 0 3 3 § 8.4 18.4 § 
Aniceny 1995 1 357 6 312 50 0 17 0 3 4 § 7.9 16.1 § 
Aniceny 1995 2 311 6 312 51 0 11 0 4 4 § 7.3 17.4 § 
Anteny 1995 1 340 6 313 49 0 9 0 3 3 § 6.7 18.7 § 
Anteny 1995 2 357 6 313 51 0 6 1 3 3 § 72 18.8 § 
Anteny 1995 1 327 6 314 52 0 10 0 3 3 § 4.7 19.5 § 
Ankeny 1995 2 338 6 314 50 0 9 0 3 3 § 7.7 20.9 § 
Ankeny 1995 1 326 6 315 51 0 12 3 3 3 § 7.4 20.4 § 
Ankeny 1995 2 360 6 315 51 0 11 0 3 3 § 7.5 19.0 § 
Ankeny 1995 1 335 6 316 52 0 7 1 3 2 § 10.0 16.7 § 
Ankeny 1995 2 317 6 316 50 0 2 0 3 3 § 10.7 18.4 § 
Ankeny 1995 1 359 6 317 52 0 19 0 3 3 § 7.5 18.6 § 
Ankeny 1995 2 354 6 317 51 0 3 0 2 1 § 6.9 18.3 § 
Ankeny 1995 1 309 6 318 52 0 6 1 4 4 § 8.5 21.2 § 
Ankeny 1995 2 348 6 318 50 0 18 0 4 4 § 9.6 22.3 § 
Ankeny 1995 1 313 6 319 52 0 11 0 4 3 § 8.6 19.8 § 
Ankeny 1995 2 359 6 319 52 0 12 0 3 4 § 9.8 19.9 § 
Ankeny 1995 1 336 6 320 50 0 5 0 3 2 § 8.6 16.3 § 
Ankeny 1995 2 323 6 320 52 0 9 0 3 2 § 6.4 15.1 § 
Ankeny 1995 1 360 6 321 48 0 22 2 5 4 § 9.6 18.1 § 
Ankeny 1995 2 321 6 321 51 0 10 0 5 4 § 8.5 19.4 § 
Ankeny 1995 1 304 6 322 52 0 3 0 3 2 § 10.5 21.1 § 
Ankeny 1995 2 340 6 322 52 0 2 0 3 2 § 11.4 21.0 § 
Ankeny 1995 1 305 6 323 50 0 4 0 4 3 § 10.8 21.6 § 
Ankeny 1995 2 322 6 323 50 0 3 0 4 4 § 11.8 19.6 § 
Ankeny 1995 1 352 6 324 52 0 6 1 3 3 § 9.7 22.3 § 
Ankeny 1995 2 356 6 324 52 0 2 0 3 3 § 8.5 21.2 § 
Ankeny 1995 1 324 6 325 52 0 5 0 4 3 § 11.5 18.5 § 
Ankeny 1995 2 335 6 325 51 0 3 0 4 3 § 12.5 18.8 § 
Ankeny 1995 1 325 6 326 52 0 4 0 4 3 § 10.2 20.5 § 
Ankeny 1995 2 346 6 326 52 0 6 0 4 3 § 10.8 18.0 § 
Ankeny 1995 1 343 6 327 50 0 9 0 2 1 § 8.7 19.9 § 
Ankeny 1995 2 316 6 327 52 0 14 0 2 3 § 8.3 17.6 § 
Ankeny 1995 1 345 6 328 52 0 2 0 4 3 § 11.2 18.8 § 
Ankeny 1995 2 345 6 328 52 0 10 2 4 4 § 10.3 18.8 § 
Ankeny 1995 1 303 6 329 51 0 6 0 3 3 § 9.0 17.4 § 
Ankeny 1995 2 325 6 329 52 0 9 3 4 3 § 8.2 18.0 § 
Tible Jl. (continued) 
Plant Ear Planting Planting 
Root stalk Dropped heigtit height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entry Stand kxfging kxiging ears score score anthesis weight moisture midsOk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1995 1 339 6 330 51 0 7 0 4 3 § 12.1 17.6 § 
Ankeny 1995 2 332 6 330 52 0 7 0 3 3 § 11.1 18.3 § 
Ankeny 1995 1 337 6 331 52 0 6 0 4 3 § 10.1 18.6 § 
Ankeny 1995 2 334 6 331 52 0 1 0 3 3 § 10.1 18.5 § 
Ankeny 1995 1 320 6 332 50 0 10 0 3 3 § 7.7 17.2 § 
Ankeny 1995 2 353 6 332 50 0 3 0 3 3 § 10.9 19.1 § 
Ankeny 1995 1 333 6 333 52 0 8 0 3 3 § 72. 16.9 § 
Ankeny 1995 2 315 6 333 51 0 7 1 3 2 § 9.7 18.4 § 
Ankeny 1995 1 306 6 334 52 0 6 0 3 3 § 9.2 19.2 § 
Ankeny 1995 2 302 6 334 52 0 6 0 3 3 § 72 18.6 § 
Ankeny 1995 1 315 6 335 51 1 2 0 3 3 § 10.3 18.1 § 
Ankeny 1995 2 329 6 335 52 1 4 0 3 3 § 10.8 18.6 § 
Ankeny 1995 1 316 6 336 51 0 4 0 4 3 § 7.7 19.0 § 
Ankeny 1995 2 344 6 336 52 0 5 0 4 3 § 8.1 21.2 § 
Ankeny 1995 1 314 6 337 52 0 3 1 3 3 § 10.8 17.1 § 
Ankeny 1995 2 307 6 337 52 1 4 0 2 2 § 9.4 17.1 § 
Ankeny 1995 1 348 6 338 50 0 2 0 3 3 § 10.2 18.7 § 
Ankeny 1995 2 327 6 338 50 0 3 3 4 3 § 10.2 16.9 § 
Ankeny 1995 1 342 6 339 52 0 5 0 3 3 § 9.3 18.8 § 
Ankeny 1995 2 343 6 339 52 0 4 0 3 3 § 11.4 18.4 § 
Ankeny 1995 1 354 6 340 50 1 11 0 3 2 § 9.3 18.9 § 
Ankeny 1995 2 351 6 340 52 2 8 1 3 3 § 9.8 19.8 § 
Ankeny 1995 1 330 6 341 50 0 13 2 4 4 § 5.3 21.2 § 
Ankeny 1995 2 352 6 341 52 2 13 1 4 4 § 9.2 20.0 § 
Ankeny 1995 1 312 6 342 51 0 16 0 5 § 6.8 2Z4 § 
Ankeny 1995 2 330 6 342 50 0 9 0 4 5 § 9.8 22.4 § 
Ankeny 1995 1 329 6 343 50 2 11 0 4 3 § 6.6 19.6 § 
Ankeny 1995 2 320 6 343 50 0 23 0 4 4 § 7.3 19.5 § 
Ankeny 1995 1 356 6 344 52 0 20 0 4 3 § 10.3 19.8 § 
Ankeny 1995 2 349 6 344 52 0 19 0 4 4 § 7.4 21.3 § 
Ankeny 1995 1 346 6 345 52 0 9 0 3 4 § 9.4 19.2 § 
Ankeny 1995 2 313 6 345 50 0 13 0 4 3 § 11.4 18.6 § 
Ankeny 1995 1 355 6 346 52 4 18 4 5 4 § 7.0 21.4 § 
Ankeny 1995 2 324 6 346 52 8 12 2 5 4 § 9.5 22.2 § 
Ankeny 1995 1 310 6 347 52 0 17 0 3 3 § 6.0 18.9 § 
Ankeny 1995 2 318 6 347 52 0 13 2 1 3 § 6.8 16.5 § 
Ankeny 1995 1 321 6 348 51 0 13 4 3 3 § 5.7 17.2 § 
Ankeny 1995 2 303 6 348 52 0 9 0 4 4 § 8.9 17.5 § 
Ankeny 1995 1 317 6 349 51 0 21 0 4 5 § 9.4 19.0 § 
Ankeny 1995 2 355 6 349 51 0 6 1 5 4 § 10.8 20.4 § 
Ankeny 1995 1 347 6 350 52 0 14 0 4 3 § 9.6 22.0 § 
Ankeny 1995 2 312 6 350 51 7 7 0 4 3 § 10.2 22.6 § 
Ankeny 1995 1 307 6 351 52 0 6 3 5 4 § 11.3 18.9 § 
Ankeny 1995 2 326 6 351 52 0 5 0 5 4 § 11.4 17.9 § 
Ankeny 1995 1 338 6 352 52 0 5 1 4 3 § 14.9 19.9 § 
Ankeny 1995 2 331 6 352 52 0 3 1 4 3 § 11.0 19.1 § 
Ankeny 1995 1 331 6 353 52 0 9 2 3 4 § 9.7 21.5 § 
Ankeny 1995 2 337 6 353 52 0 8 0 4 3 § 8.6 20.2 § 
Ankeny 1995 1 358 6 354 51 0 13 2 4 4 § 8.9 19.0 § 
Ankeny 1995 2 305 6 354 51 0 9 1 4 4 § 7.9 18.2 § 
Ankeny 1995 1 302 6 355 52 0 3 0 4 3 § 9.6 18.6 § 
Ankeny 1995 2 347 6 355 52 0 3 0 4 3 § 10.6 17.8 § 
Ankeny 1995 1 344 6 356 52 0 4 0 3 3 § 10.0 202 § 
Ankeny 1995 2 336 6 356 52 0 7 0 3 3 § 8.7 19.3 § 
Ankeny 1995 1 350 6 357 52 0 7 2 4 4 § 11.1 19.8 § 
Ankeny 1995 2 306 6 357 50 0 5 0 4 3 § 10.9 18.6 § 
Ankeny 1995 1 323 6 358 52 0 2 6 3 2 § 10.3 20.5 § 
Ankeny 1995 2 308 6 358 52 4 1 0 3 2 § 1Z0 21.0 § 
Ankeny 1995 1 334 6 359 51 0 6 0 3 3 § 11.4 17.3 § 
Ankeny 1995 2 328 6 359 50 0 1 1 3 3 § 10.3 17.9 § 
Ankeny 1995 1 353 6 360 52 0 7 0 3 3 § 9.8 19.5 § 
Ankeny 1995 2 314 6 360 52 0 4 0 3 2 § 1Z0 19.9 § 
Ankeny 1995 1 420 7 361 52 0 5 0 4 4 § 10.0 21.1 § 
Ankeny 1995 2 384 7 361 52 0 8 0 4 4 § 11.2 23.5 § 
Ankeny 1995 1 410 7 362 51 0 17 1 4 4 § 8.5 21.5 § 
Ankeny 1995 2 386 7 362 52 0 8 0 4 4 § 7.3 19.7 § 
Ankeny 1995 1 394 7 363 51 0 2 0 4 3 § 9.2 19.2 § 
Ankeny 1995 2 379 7 363 52 7 1 0 3 2 § 7.6 18.7 § 
Tible Jl. (continued) 185 
Loc. Year Rep. Plot^  Set Entry Stand 
Root 
lodging 
stalk 
kxlgtng 
Dropped 
ears 
Plant 
nefgnC 
score 
Ear 
height 
score 
Planting 
to 
anthests 
Grain 
weight 
Grain 
nioisture 
Plantin 
to 
mkisilV 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1995 1 374 7 364 51 0 6 0 2 3 § 9.1 19.9 § 
Ankeny 1995 2 398 7 364 52 2 11 0 2 2 § 8.0 18.1 § 
Ankeny 1995 1 400 7 365 51 0 11 0 4 4 § 7.4 18.4 § 
Ankeny 1995 2 415 7 365 52 1 13 1 4 4 § 7.5 20.7 § 
Ankeny 1995 1 371 7 366 52 2 7 2 4 4 § 6.3 19.3 § 
Ankeny 1995 2 364 7 366 48 0 4 0 4 3 § 10.1 21.1 § 
Ankeny 1995 1 411 7 367 52 0 9 0 4 4 § 8.7 24.4 § 
Ankeny 1995 2 362 7 367 52 0 12 1 4 5 § 12. 24.6 § 
Ankeny 1995 1 372 7 368 52 0 9 1 4 3 § 9.0 21.5 § 
Ankeny 1995 2 395 7 368 51 0 6 3 4 3 § 8.7 19.8 § 
Ankeny 1995 1 404 7 369 50 0 12 0 4 4 § 10.7 24.0 § 
Ankeny 1995 2 399 7 369 51 2 5 1 4 3 § 9.4 25.6 § 
Ankeny 1995 1 406 7 370 52 0 5 0 4 4 § 10.7 24.4 § 
Ankeny 1995 2 367 7 370 52 0 7 1 4 3 § 7.8 22.3 § 
Ankeny 1995 1 388 7 371 52 0 17 1 3 3 § 5.6 17.0 § 
Ankeny 1995 2 393 7 371 50 0 19 2 4 4 § 7.5 17.0 § 
Ankeny 1995 1 366 7 372 52 0 0 0 2 2 § 72. 225 § 
Ankeny 1995 2 407 7 372 51 0 3 0 2 1 § 5.6 20.7 § 
Ankeny 1995 1 405 7 373 52 0 6 0 3 3 § 5.0 19.7 § 
Ankeny 1995 2 418 7 373 52 0 12 0 4 3 § 8.7 19.0 § 
Ankeny 1995 1 361 7 374 52 0 4 0 4 3 § 9.6 18.0 § 
Ankeny 1995 2 414 7 374 52 0 5 1 4 3 § 10.1 18.5 § 
Ankeny 1995 1 401 7 375 52 1 11 1 3 3 § 7.4 16.3 § 
Ankeny 1995 2 389 7 375 52 0 5 1 3 3 § 8.0 18.4 § 
Ankeny 1995 1 377 7 376 49 0 23 0 3 3 § 4.8 16.8 § 
Ankeny 1995 2 420 7 376 52 0 8 0 3 3 § 7.3 17.1 § 
Ankeny 1995 1 395 7 377 52 0 6 0 3 3 § 9.0 17.9 § 
Ankeny 1995 2 366 7 377 50 0 10 0 3 3 § 7.4 17.7 § 
Ankeny 1995 1 386 7 378 52 0 6 0 4 4 § 10.8 22.0 § 
Ankeny 1995 2 392 7 378 50 0 9 0 4 3 § 9.2 20.0 § 
Ankeny 1995 1 391 7 379 51 1 17 0 3 4 § 7.5 16.7 § 
Ankeny 1995 2 410 7 3;^  52 0 7 0 4 4 § 9.2 16.3 § 
Ankeny 1995 1 393 7 380 52 0 16 0 3 2 § 6.1 17.7 § 
Ankeny 1995 2 370 7 380 48 0 16 0 3 4 § 7.4 18.1 § 
Ankeny 1995 1 380 7 381 52 0 25 0 5 4 § 6.4 18.0 § 
Ankeny 1995 2 416 7 381 52 0 8 1 4 3 § 8.1 19.3 § 
Ankeny 1995 1 417 7 382 50 0 10 0 3 3 § 10.0 17.3 § 
Ankeny 1995 2 419 7 382 50 1 4 1 3 2 § 7.5 19.6 § 
Ankeny 1995 1 376 7 383 52 0 5 2 3 3 § 11.2 17.8 § 
Ankeny 1995 2 411 7 383 51 0 4 0 4 3 § 9.7 17.4 § 
Ankeny 1995 1 396 7 384 50 0 2 0 5 4 § 13.8 20.8 § 
Ankeny 1995 2 401 7 384 52 0 3 0 5 4 § 12.2 20.3 § 
Ankeny 1995 1 382 7 385 52 0 14 1 3 3 § 7.9 20.1 § 
Ankeny 1995 2 397 7 385 52 0 18 0 3 3 § 6.4 20.2 § 
Ankeny 1995 1 399 7 386 52 0 10 0 4 4 § 10.0 17.0 § 
Ankeny 1995 2 413 7 386 52 0 7 0 4 4 § 11.2 18.2 § 
Ankeny 1995 1 408 7 387 52 0 2 1 3 3 § 12.2 18.9 § 
Ankeny 1995 2 390 7 387 50 0 4 0 4 3 § 13.5 19.4 § 
Ankeny 1995 1 397 7 388 51 0 7 0 4 3 § 9.5 18.1 § 
Ankeny 1995 2 368 7 388 50 0 5 0 4 3 § 11.3 20.2 § 
Ankeny 1995 1 415 7 389 52 0 4 0 2 2 § 7.9 17.4 § 
Ankeny 1995 2 3^  7 389 52 0 6 0 2 2 § 9.6 18.8 § 
Ankeny 1995 1 387 7 390 52 0 6 2 3 3 § 11.8 2Z7 § 
Ankeny 1995 2 406 7 390 52 0 4 0 4 4 § 11.1 20.9 § 
Ankeny 1995 1 365 7 391 47 0 4 1 4 4 § 10.9 19.0 § 
Ankeny 1995 2 375 7 391 46 0 4 2 4 4 § 9.0 18.6 § 
Ankeny 1995 1 402 7 392 52 0 7 0 3 3 § 10.7 21.3 § 
Ankeny 1995 2 378 7 392 52 0 7 0 3 3 § 12.1 20.5 § 
Ankeny 1995 1 392 7 393 52 0 6 0 3 3 § 10.1 18.8 § 
Ankeny 1995 2 400 7 393 51 0 8 0 3 3 § 8.4 182 § 
Ankeny 1995 1 364 7 394 51 0 1 0 3 3 § 12.8 20.2 § 
Ankeny 1995 2 387 7 394 52 0 3 1 3 3 § 10.3 19.8 § 
Ankeny 1995 1 362 7 395 52 0 6 1 1 1 § 7.7 17.3 § 
Ankeny 1995 2 377 7 395 52 0 2 0 1 2 § 7.3 17.1 § 
Ankeny 1995 1 369 7 396 51 0 8 1 3 3 § 12.9 20.7 § 
Ankeny 1995 2 372 7 396 52 0 9 2 3 3 § 9.5 19.9 § 
Ankeny 1995 1 412 7 397 52 0 8 0 3 3 § 8.8 17.3 § 
Ankeny 1995 2 396 7 397 52 0 4 1 3 3 § 11.3 18.5 § 
Tible Jl. (cootmued) 186 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Pkit^  Set Entry Stand kxigtng lodging ears score score anttiesis weight moisture tnidsilk 
no. no. no. no. (1-5)* (1-5)^  days lbs. % days 
Ankeny 1995 1 375 7 398 51 2 8 0 3 3 § 13.3 18.7 § 
Ankeny 1996 2 376 7 398 52 1 5 1 3 3 § 11.6 17.2 § 
Ankeny 1995 1 385 7 399 52 0 7 2 3 3 § 9.9 19.2 § 
Ankeny 1995 2 363 7 399 52 0 15 0 3 3 § 8.3 18.9 § 
Ankeny 1995 1 419 7 400 52 0 13 0 3 2 § 9.2 18.0 § 
Ankeny 1995 2 40S 7 400 51 0 1 1 3 2 § 8.9 19.8 § 
Ankeny 1995 1 407 7 401 52 0 4 0 3 3 § 9.6 21.2 § 
Ankeny 1995 2 404 7 401 49 0 7 0 3 3 § 6.9 21.7 § 
Ankeny 1995 1 389 7 402 51 5 11 0 4 4 § 7.1 18.1 § 
Ankeny 1995 2 403 7 402 48 0 7 3 4 4 § 9.4 17.6 § 
Ankeny 1995 1 416 7 403 51 0 4 0 3 3 § 10.0 18.1 § 
Ankeny 1995 2 374 7 403 52 0 2 0 4 3 § 8.4 17.7 § 
Ankeny 1995 1 378 7 404 52 0 16 3 5 5 § 6.9 18.6 § 
Ankeny 1995 2 361 7 404 52 0 11 0 4 5 § 7.7 16.8 § 
Ankeny 1995 1 370 7 405 52 0 11 3 3 3 § 7.0 23.0 § 
Ankeny 1995 2 402 7 405 52 0 4 0 4 3 § 7.0 19.7 § 
Ankeny 1995 1 368 7 406 52 1 8 0 3 3 § 9.6 20.5 § 
Ankeny 1995 2 417 7 406 50 0 3 0 4 3 § 7.5 22.6 § 
Ankeny 1995 1 379 7 407 52 0 18 2 5 4 § 4.1 17.4 § 
Ankeny 1995 2 394 7 407 50 0 8 0 4 4 § 7.1 19.6 § 
Ankeny 1995 1 418 7 408 52 0 13 0 4 4 § 9.8 19.8 § 
Ankeny 1995 2 373 7 408 52 0 14 3 5 4 § 9.1 21.1 § 
Ankeny 1995 1 381 7 409 52 5 6 2 4 3 § 72 19.7 § 
Ankeny 1995 2 371 7 409 51 0 4 0 4 3 § 7.6 20.1 § 
Ankeny 1995 1 390 7 410 52 0 11 0 4 4 § 7.4 22.8 § 
Ankeny 1995 2 412 7 410 49 0 6 0 5 4 § 9.2 23.0 § 
Ankeny 1995 1 383 7 411 52 0 8 0 3 3 § 9.9 19.5 § 
Ankeny 1995 2 388 7 411 48 0 4 0 4 3 § 10.5 20.1 § 
Ankeny 1995 1 398 7 412 52 0 9 0 3 3 § 11.9 21.1 § 
Ankeny 1995 2 369 7 412 51 0 4 0 3 2 § 9.9 21.1 § 
Ankeny 1995 1 403 7 413 51 0 4 0 2 2 § 8.8 19.0 § 
Ankeny 1995 2 380 7 413 52 0 7 0 2 2 § 9.8 19.3 § 
Ankeny 1995 1 409 7 414 52 0 5 1 3 2 § 10.7 17.8 § 
Ankeny 1995 2 408 7 414 51 1 3 0 3 2 § 129 19.4 § 
Ankeny 1995 1 363 7 415 52 0 5 0 4 3 § 120 20.0 § 
Ankeny 1995 2 382 7 415 51 0 12 0 4 3 § 9.2 19.5 § 
Ankeny 1995 1 384 7 416 50 0 2 0 2 § 9.6 22.4 § 
Ankeny 1995 2 383 7 416 52 0 4 0 4 3 § 8.7 22.7 § 
Ankeny 1995 1 414 7 417 51 0 5 0 4 2 § 13.0 21.3 § 
Ankeny 1995 2 381 7 417 51 0 6 0 3 § 10.9 18.2 § 
Ankeny 1995 1 413 7 418 52 0 3 0 4 3 § 9.7 17.2 § 
Ankeny 1995 2 391 7 418 50 0 3 0 4 3 § 9.8 19.0 § 
Ankeny 1995 1 367 7 419 52 0 2 0 3 2 § 11.4 18.8 § 
Ankeny 1995 2 385 7 419 51 0 6 1 3 2 § 7.8 17.8 § 
Ankeny 1995 1 373 7 420 52 0 1 0 3 3 § 8.9 19.2 § 
Ankeny 1995 2 409 7 420 50 0 2 2 3 3 § 9.3 19.0 § 
Ankeny 1995 1 468 8 421 52 0 4 0 5 4 § 7.4 20.0 § 
Ankeny 1995 2 457 8 421 51 0 5 0 5 4 § 6.7 21.6 § 
Ankeny 1995 1 430 8 422 49 0 6 2 4 3 § 10.0 23.2 § 
Ankeny 1995 2 424 8 422 52 3 4 0 4 4 § 11.2 22.2 § 
Ankeny 1995 1 469 8 423 49 0 10 1 4 3 § 5.2 18.6 § 
Ankeny 1S95 2 445 8 423 52 0 21 0 4 3 § 7.6 19.4 § 
Ankeny 1995 1 464 8 424 52 0 3 3 4 4 § 9.1 25.9 § 
Ankeny 1995 2 444 8 424 52 0 3 0 4 3 § 8.8 23.8 § 
Ankeny 1995 1 450 8 425 52 0 16 2 3 4 § 10.0 23.4 § 
Ankeny 1995 2 427 8 425 50 0 13 1 4 3 § 10.4 22.0 § 
Ankeny 1995 1 434 8 426 52 2 4 0 4 4 § 11.8 21.4 § 
Ankeny 1995 2 472 8 426 51 0 7 1 4 4 § 9.1 20.4 § 
Ankeny 1995 1 424 8 427 50 0 10 0 4 3 § 7.9 16.1 § 
Ankeny 1995 2 471 8 4Z7 45 0 14 0 4 4 § 7.3 18.7 § 
Ankeny 1995 1 470 8 428 52 0 11 2 5 5 § 8.3 25.3 § 
Ankeny 1995 2 446 8 428 45 0 13 0 5 5 § 8.2 23.6 § 
Ankeny 1995 1 456 8 429 52 2 4 2 4 4 § 6.6 25.3 § 
Ankeny 1995 2 455 8 429 48 1 9 0 5 4 § 5.4 24.2 § 
Ankeny 1995 1 427 8 430 52 0 9 0 3 3 § 9.1 20.9 § 
Ankeny 1995 2 422 8 430 52 0 25 0 4 4 § 9.7 20.1 § 
Ankeny 1995 1 425 8 431 52 0 9 0 3 3 § 5.5 20.1 § 
Ankeny 1995 2 454 8 431 51 0 21 0 3 3 § 6.6 18.8 § 
Tible Jl. (continued) 187 
Plant Ear Planting Planting 
Root Stalk Dropped heigttt height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entry Stand kxigtng k)dging ears score score anttiesis weight moisture mkisilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 199S 1 440 8 432 51 0 17 0 4 4 § 8.3 17.3 § 
Ankany 1995 2 451 8 432 50 0 18 0 5 5 § 7.7 18.5 § 
Ankeny 1995 1 8 433 52 0 12 1 3 4 § 8.1 17.9 § 
Ankeny 1995 2 468 8 433 52 0 10 0 4 4 § 9.8 17.8 § 
Ankeny 1995 1 457 8 434 52 0 4 0 4 3 § 8.4 17.4 § 
Ankeny 1995 2 473 8 434 52 0 3 0 3 3 § 8.5 17.1 § 
Ankeny 1995 1 455 8 435 52 0 9 0 4 4 § 7.9 19.1 § 
Ankeny 1995 2 433 8 435 52 0 4 0 4 3 § 7.8 18.4 § 
Ankeny 1995 1 «8 8 436 50 0 7 1 2 2 § 8.3 17.0 § 
Ankeny 1995 2 436 8 436 52 0 7 0 2 3 § 6.9 17.1 § 
Ankeny 1995 1 435 8 437 52 0 10 0 4 3 § 7.4 17.2 § 
Ankeny 1995 2 452 8 437 52 0 8 0 4 3 § 5.5 17.3 § 
Ankeny 1995 1 444 8 438 52 1 13 0 4 3 § 9.5 19.3 § 
Ankeny 1995 2 477 8 438 51 0 13 1 4 4 § 72 19.8 § 
Ankeny 1995 1 439 8 439 52 0 11 0 3 3 § 6.5 16.2 § 
Ankeny 1995 2 476 8 439 52 0 5 0 3 3 § 6.6 17.7 § 
Ankeny 1995 1 421 8 440 51 0 11 0 3 3 § 92 16.4 § 
Ankeny 1995 2 474 8 440 50 0 14 0 3 3 § 82 18.5 § 
Ankeny 1995 1 465 8 441 41 0 8 0 3 2 § 8.6 17.3 § 
Ankeny 1995 2 429 8 441 49 0 7 0 3 2 § 9.9 18.7 § 
Ankeny 1995 1 472 8 442 52 0 8 0 4 4 § 8.4 21.7 § 
Ankeny 1995 2 440 8 442 52 0 6 0 4 4 § 7.1 21.8 § 
Ankeny 1995 1 463 8 443 52 0 7 0 4 3 § 11.9 20.0 § 
Ankeny 1995 2 467 8 443 50 0 3 0 5 4 § 1Z4 20.8 § 
Ankeny 1995 1 466 8 444 49 0 2 0 4 4 § 10.2 21.3 § 
Ankeny 1995 2 465 8 444 52 0 9 2 4 4 § 10.2 22.0 § 
Ankeny 1995 1 478 8 445 51 0 7 0 3 3 § 13.0 20.8 § 
Ankeny 1995 2 450 8 445 45 0 5 0 4 4 § 142 21.7 § 
Ankeny 1995 1 459 8 446 52 0 3 0 3 3 § 8.1 16.6 § 
Ankeny 1995 2 442 8 446 52 0 1 0 4 4 § 11.5 16.2 § 
Ankeny 1995 1 438 8 447 52 0 4 0 3 3 § 8.9 20.5 § 
Ankeny 1995 2 461 8 447 49 0 5 1 4 4 § 4.3 18.8 § 
Ankeny 1995 1 475 8 448 52 1 5 1 4 4 § 9.1 21.4 § 
Ankeny 1995 2 439 8 448 51 2 2 2 4 4 § 8.9 20.8 § 
Ankeny 1995 1 458 8 449 52 0 7 1 4 3 § 11.2 19.2 § 
Ankeny 1995 2 464 8 449 52 0 10 1 4 4 § 7.4 18.0 § 
Ankeny 1995 1 467 8 450 52 0 5 0 3 2 § 7.7 19.4 § 
Ankeny 1995 2 425 8 450 52 0 7 0 3 3 § 8.2 19.5 § 
Ankeny 1995 1 445 8 451 46 0 7 2 3 2 § 8.8 18.1 § 
Ankeny 1995 2 479 8 451 48 0 9 0 3 2 § 9.1 19.6 § 
Ankeny 1995 1 476 8 452 51 0 7 0 4 4 § 11.6 19.7 § 
Ankeny 1995 2 448 8 452 52 0 8 0 5 4 § 12.9 20.0 § 
Ankeny 1995 1 473 8 453 52 0 3 1 4 4 § 11.4 20.0 § 
Ankeny 1995 2 478 8 453 51 0 6 2 4 3 § 12.2 20.8 § 
Ankeny 1995 1 453 8 454 52 0 3 0 2 1 § 9.0 18.1 § 
Ankeny 1995 2 441 8 454 50 0 3 0 2 2 § 9.2 16.6 § 
Ankeny 1995 1 431 8 455 52 0 6 1 2 2 § 9.3 19.7 § 
Ankeny 1995 2 423 8 455 52 0 2 0 3 3 § 9.5 17.5 § 
Ankeny 1995 1 449 8 456 51 0 8 0 4 3 § 11.2 20.1 § 
Ankeny 1995 2 456 8 456 51 0 15 0 4 3 § 10.3 19.1 § 
Ankeny 1995 1 471 8 457 47 0 8 0 4 4 § 8.0 17.4 § 
Ankeny 1995 2 466 8 457 49 0 9 1 4 3 § 8.2 17.6 § 
Ankeny 1995 1 441 8 458 52 0 11 1 4 3 § 8.3 16.3 § 
Ankeny 1995 2 431 8 458 51 0 5 0 4 4 § 10.6 19.1 § 
Ankeny 1995 1 437 8 459 51 0 2 0 2 3 § 10.0 19.0 § 
Ankeny 1995 2 458 8 459 51 0 2 0 3 2 § 11.6 19.6 § 
Ankeny 1995 1 446 8 460 48 0 5 1 4 3 § 10.2 20.2 § 
Ankeny 1995 2 430 8 460 47 0 4 0 4 3 § 11.9 21.5 § 
Ankeny 1995 1 451 8 461 50 0 5 2 4 3 § 6.4 16.3 § 
Ankeny 1995 2 435 8 461 50 0 4 2 4 4 § 8.7 17.8 § 
Ankeny 1995 1 462 8 462 52 1 7 1 3 3 § 9.9 18.2 § 
Ankeny 1995 2 443 8 462 48 6 6 0 3 3 § 11.4 17.1 § 
Ankeny 1995 1 452 8 463 52 0 16 0 4 3 § 9.6 22.7 § 
Ankeny 1995 2 434 8 463 51 0 4 0 4 3 § 9.3 20.3 § 
Ankeny 1995 1 423 8 464 52 0 6 0 3 3 § 5.7 21.1 § 
Ankeny 1995 2 470 8 464 52 0 4 2 3 3 § 9.3 20.4 § 
Ankeny 1995 1 448 8 4^  51 0 7 0 4 3 § 8.8 21.7 § 
Ankeny 1995 2 447 8 465 52 0 12 1 4 3 § 5.2 22.1 § 
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Plant Ear Planting Planting 
Root Siaflc Dropped height height to Grain Grain to 
Loc. Year Rep. Set Entry Stand kxiging lodging ears score score anthests weght moisture midstlk 
no. no. no. no. (1-5)^  (1-5)* days lbs. % days 
Ankeny 1995 1 460 8 466 52 0 20 1 4 4 § 10.1 20.9 § 
Anteny 1995 2 463 8 466 52 0 13 3 4 4 § 6.9 20.4 § 
Ankeny 1996 1 432 8 467 41 0 4 2 3 3 § 7.5 18.9 § 
Anteny 1995 2 460 8 467 43 0 11 1 3 3 § 8.7 19.5 § 
Anteny 1995 1 426 8 468 39 0 11 2 4 4 § 8.3 20.4 § 
Anteny 1995 2 421 8 468 42 0 13 1 5 4 § 8.0 18.2 § 
Anteny 1995 1 442 8 469 52 0 13 0 3 3 § 7.0 19.3 § 
Anteny 1995 2 475 8 469 52 0 6 0 3 3 § 7.7 23.1 § 
Anteny 1995 1 429 8 470 51 0 4 0 2 1 § 5.3 22.6 § 
Anteny 1995 2 432 8 470 52 0 11 2 3 3 § 7.3 22.9 § 
Anteny 1995 1 447 8 471 52 0 5 0 3 2 § 10.5 17.3 § 
Anteny 1996 2 438 8 471 52 0 5 1 3 2 § 10.2 17.5 § 
Anteny 1995 1 443 8 472 51 0 18 0 4 3 § 10.0 21.2 § 
Anteny 1995 2 453 8 472 50 4 10 0 4 4 § 14.2 19.2 § 
Anteny 1995 1 479 8 473 52 0 7 0 4 3 § 8.3 17.6 § 
Anteny 1995 2 462 8 473 52 0 6 1 4 4 § 8.6 18.4 § 
Anteny 1995 1 474 8 474 52 0 10 0 4 4 § 10.2 19.8 § 
Anteny 1995 2 426 8 474 52 0 10 0 4 3 § 11.3 21.9 § 
Anteny 1995 1 454 8 475 46 0 5 0 4 3 § 10.8 19.6 § 
Anteny 1995 2 469 8 475 52 0 9 1 4 3 § 8.6 20.5 § 
Anteny 1995 1 480 8 476 49 0 S 0 3 3 § 10.8 17.5 § 
Anteny 1995 2 449 8 476 52 0 1 1 4 3 § 10.2 20.1 § 
Anteny 1995 1 433 8 477 42 0 7 0 3 3 § 10.7 17.9 § 
Anteny 1995 2 459 8 477 34 0 8 0 3 2 § 7.8 19.7 § 
Anteny 1995 1 477 8 478 52 1 6 0 3 3 § 5.5 16.9 § 
Anteny 1995 2 480 8 478 51 0 6 2 3 3 § 8.0 18.1 § 
Anteny 1995 1 436 8 479 52 0 5 0 4 3 § 11.9 20.2 § 
Anteny 1995 2 428 8 479 52 0 5 0 4 4 § 10.6 20.7 § 
Anteny 1995 1 461 8 480 52 2 13 0 4 4 § 8.5 16.8 § 
Anteny 1995 2 437 8 480 49 3 8 1 4 4 § 8.8 20.2 § 
Anteny 1995 1 514 9 481 52 3 18 0 4 4 § 6.0 17.3 § 
Anteny 1995 2 538 9 481 50 0 11 0 5 5 § 8.1 19.0 § 
Anteny 1995 1 521 9 482 52 0 10 0 4 4 § 6.4 18.5 § 
Anteny 1995 2 512 9 482 50 4 10 2 4 5 § 7.0 20.0 § 
Anteny 1995 1 529 9 483 52 0 14 0 4 4 § 10.2 20.0 § 
Anteny 1995 2 516 9 483 52 1 12 0 4 3 § 7.3 20.6 § 
Anteny 1995 1 518 9 484 52 0 16 0 3 3 § 6.7 22.6 § 
Anteny 1995 2 482 9 484 52 0 16 1 4 4 § 8.5 22.0 § 
Anteny 1995 1 524 9 485 51 0 4 0 4 3 § 9.2 21.4 § 
Anteny 1995 2 526 9 485 52 0 1 0 4 3 § 9.9 22.0 § 
Anteny 1995 1 527 9 486 52 0 5 1 3 3 § 5.9 19.8 § 
Anteny 1995 2 515 9 486 50 0 11 1 4 3 § 8.6 20.2 § 
Anteny 1995 1 537 9 487 52 3 14 1 2 2 § 3.8 16.7 § 
Anteny 1995 2 488 9 487 49 S 7 0 3 3 § 6J2 16.8 § 
Anteny 1995 1 533 9 488 51 4 15 0 3 4 § 7.0 21.2 § 
Anteny 1995 2 519 9 488 49 0 18 0 4 4 § 7.3 22.8 § 
Anteny 1995 1 485 9 489 47 0 11 0 4 3 § 8.3 20.8 § 
Anteny 1995 2 533 9 489 52 0 15 0 4 4 § 10.0 20.5 § 
Anteny 1995 1 489 9 490 51 0 8 1 3 3 § 6.0 21.1 § 
Anteny 1995 2 513 9 490 52 0 6 0 4 4 § 6.4 20.9 § 
Anteny 1995 1 487 9 491 52 0 11 3 4 4 § 7.7 18.5 § 
Anteny 1995 2 486 9 491 52 0 10 0 4 4 § 7.8 19.1 § 
Anteny 1995 1 538 9 492 50 0 14 0 3 3 § 6.9 17.2 § 
Anteny 1995 2 536 9 492 50 0 9 0 4 4 § 7.7 192 § 
Anteny 1995 1 540 9 493 51 0 7 0 3 2 § 7JZ 16.7 § 
Anteny 1995 2 505 9 493 52 0 12 0 4 3 § 6.6 17.3 § 
Anteny 1995 1 510 9 494 52 0 5 3 4 3 § 6.0 19.9 § 
Anteny 1995 2 489 9 494 52 1 8 3 4 3 § 5.1 20.7 § 
Anteny 1995 1 482 9 495 52 0 16 3 4 4 § 8.4 20.6 § 
Anteny 1995 2 506 9 495 52 0 9 0 5 4 § 9.1 20.9 § 
Anteny 1995 1 536 9 496 52 0 14 0 4 4 § 6.0 17.3 § 
Anteny 1995 2 485 9 496 50 0 11 0 4 4 § 7.3 18.8 § 
Anteny 1995 1 498 9 497 52 0 3 0 1 2 § 7.7 16.5 § 
Anteny 1995 2 540 9 497 41 1 8 0 3 2 § 5.3 17.1 § 
Anteny 1995 1 496 9 498 52 0 3 0 2 2 § 5.4 172 § 
Anteny 1995 2 528 9 498 52 0 9 0 3 3 § 5.0 17.7 § 
Anteny 1995 1 501 9 499 50 0 9 2 3 3 § 6.5 19.5 § 
Anteny 1995 2 534 9 499 52 0 21 3 4 3 § 7.5 19.5 § 
Table JX. (oontimied) 189 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Pk)t^  Set Entry Stand kxjging kidging ears score score anthesis weight moisture mkisiik 
no. no. no. no. (1-5)* (1-5)* days bs. % days 
Ankeny 1995 1 505 9 500 41 0 4 0 3 2 § 6.4 16.4 § 
Ankeny 1995 2 S22 9 500 52 0 15 1 3 3 § 8.2 17.4 § 
Ankeny 1995 1 531 9 501 52 0 6 0 4 4 § 12.3 20.1 § 
Ankeny 1995 2 503 9 501 52 0 5 0 4 4 § 13.6 19.6 § 
Ankeny 1995 1 516 9 502 50 0 11 0 4 4 § 10.1 19.5 § 
Ankeny 1995 2 499 9 502 52 0 6 0 4 4 § 9.5 18.1 § 
Ankeny 1995 1 522 9 503 52 0 14 0 4 4 § 8.3 19.8 § 
Ankeny 1995 2 529 9 503 52 0 9 0 5 4 § 10.4 20.2 § 
Ankeny 1995 1 513 9 504 52 0 10 0 2 3 § 10.3 18.7 § 
Ankeny 1995 2 523 9 504 52 0 4 0 3 3 § 1Z4 19.0 § 
Ankeny 1995 1 497 9 505 52 0 8 0 2 3 § 8.9 17.8 § 
Ankeny 1995 2 527 9 505 52 0 4 0 3 3 § 7.9 19.2 § 
Ankeny 1995 1 493 9 506 52 0 6 0 4 3 § 8.4 17.8 § 
Ankeny 1995 2 491 9 506 52 0 12 0 4 3 § 10.9 18.4 § 
Ankeny 1995 1 502 9 507 52 0 4 2 3 § 9.3 16.8 § 
Ankeny 1995 2 525 9 507 52 3 3 0 4 3 § 10.0 17.1 § 
Ankeny 1995 1 520 9 508 50 0 3 0 4 3 § 11.1 15.8 § 
Ankeny 1995 2 498 9 508 49 0 9 0 3 § 8.7 16.9 § 
Ankeny 1995 1 523 9 509 52 0 7 1 4 3 § 7.7 17.4 § 
Ankeny 1995 2 514 9 509 52 0 5 0 4 3 § 9.2 17.3 § 
Ankeny 1995 1 488 9 510 50 0 6 1 3 § 11.5 19.3 § 
Ankeny 1995 2 507 9 510 48 0 7 1 4 3 § 10.7 20.6 § 
Ankeny 1995 1 503 9 511 52 0 11 1 4 3 § 7.3 20.6 § 
Ankeny 1995 2 501 9 511 51 0 21 0 4 4 § 12.2 19.1 § 
Ankeny 1995 1 481 9 512 52 0 10 0 3 3 § 7.9 17.7 § 
Ankeny 1995 2 537 9 512 51 0 9 0 3 3 § 7.6 19.3 § 
Ankeny 1995 1 509 9 513 51 1 4 1 2 2 § 7.3 18.6 § 
Ankeny 1995 2 493 9 513 48 0 2 0 3 2 § 10.0 17.0 § 
Ankeny 1995 1 500 9 514 43 0 1 1 3 3 § 9.5 19.4 § 
Ankeny 1995 2 500 9 514 30 0 0 0 3 3 § 7.8 21.3 § 
Ankeny 1995 1 495 9 515 52 2 7 0 3 2 § 10.6 18.9 § 
Ankeny 1995 2 492 9 515 51 0 3 0 3 3 § 12.2 18.6 § 
Ankeny 1995 1 534 9 516 51 0 9 2 4 4 § 11.6 18.2 § 
Ankeny 1995 2 509 9 516 52 0 3 3 5 4 § 10.7 20.3 § 
Ankeny 1995 1 484 9 517 52 0 3 0 2 1 § 9.2 19.4 § 
Ankeny 1995 2 495 9 517 52 0 5 0 2 3 § 8.8 21.4 § 
Anketry 1995 1 508 9 518 52 0 6 1 4 3 § 9.9 17.9 § 
Ankeny 1995 2 539 9 518 45 0 10 0 4 3 § 8.6 18.4 § 
Ankeny 1995 1 512 9 519 52 0 9 0 3 3 § 8.5 18.6 § 
Ankeny 1995 2 504 9 519 52 0 4 0 4 4 § 11.1 17.5 § 
Ankeny 1995 1 532 9 520 52 0 2 0 2 2 § 9.5 20.8 § 
Ankerty 1995 2 508 9 520 50 1 4 0 3 3 § 9.1 20.6 § 
Ankeny 1995 1 494 9 521 50 0 16 1 4 4 § 9.5 20.8 § 
Ankeny 1995 2 511 9 521 50 0 13 0 4 4 § 8.9 21.2 § 
Ankeny 1995 1 525 9 522 45 0 13 0 3 3 § 4.6 18.6 § 
Ankeny 1995 2 520 9 522 52 0 14 0 4 4 § 7.7 19.0 § 
Ankeny 1995 1 530 9 523 52 1 5 0 4 3 § 9.5 19.0 § 
Ankeny 1995 2 481 9 523 52 0 8 0 4 3 § 10.6 17.3 § 
Ankeny 1995 1 535 9 524 51 0 11 1 3 3 § 7.0 18.3 § 
Ankeny 1995 2 531 9 524 49 0 5 0 4 4 § 8.5 18.0 § 
Ankeny 1995 1 511 9 52S 51 1 14 0 3 3 § 9.0 20.6 § 
Ankeny 1995 2 487 9 52S 47 1 9 1 4 3 § 8.0 21.6 § 
Ankeny 1995 1 504 9 526 46 0 1 0 2 1 § 10.9 18.4 § 
Ankeny 1995 2 502 9 526 52 0 1 0 3 2 § 10.4 16.6 § 
Ankeny 1995 1 539 9 527 52 0 8 2 4 4 § 72 17.2 § 
Ankeny 1995 2 535 9 527 50 0 16 0 4 4 § 5.5 18.4 § 
Ankeny 1995 1 490 9 528 52 0 21 0 4 4 § 6.2 19.7 § 
Ankeny 1995 2 490 9 528 49 0 21 0 4 4 § 9.0 18.9 § 
Ankeny 1995 1 515 9 529 52 0 18 1 4 3 § 8.5 17.5 § 
Ankeny 1995 2 530 9 529 52 0 8 0 4 4 § 9.9 17.4 § 
Ankeny 1995 1 528 9 530 52 0 3 0 3 3 § 10.1 21.1 § 
Ankeny 1995 2 532 9 530 52 0 7 0 4 4 § 9.1 19.1 § 
Ankeny 1995 1 519 9 531 52 0 3 0 3 2 § 11.3 17.9 § 
Ankeny 1995 2 510 9 531 52 0 8 0 3 3 § 10.0 19.1 § 
Ankeny 1995 1 517 9 532 52 0 11 1 2 2 § 75 20.4 § 
Ankeny 1995 2 494 9 532 52 0 3 0 3 3 § 1Z5 21.5 § 
Ankeny 1995 1 507 9 533 52 0 1 0 3 2 § 9.5 20.3 § 
Ankeny 1995 2 517 9 533 49 0 5 0 4 3 § 9.8 19.1 § 
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Plant Ear Planting Planting 
Root Stafl( Dropped heigM height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand kxiging •oogmg ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1995 1 491 9 534 52 0 7 0 3 2 § 9.2 18.2 § 
Anioeny 1995 2 483 9 534 49 1 4 0 3 3 § 1Z1 18.5 § 
Aniony 1995 1 483 9 535 47 0 4 0 3 3 § 8.1 19.3 § 
Ankeny 1995 2 497 9 535 52 0 2 0 3 3 § 9.6 20.0 § 
Ankeny 1995 1 526 9 536 52 0 9 0 4 3 § 7.7 18.1 § 
Ankeny 1996 2 521 9 536 52 0 4 0 4 4 § 8.2 15.8 § 
Ankeny 1995 1 492 9 537 52 0 2 0 3 3 § 7.5 20.6 § 
Ankeny 1995 2 524 9 537 45 0 2 1 4 4 § 10.4 19.9 § 
Ankeny 1995 1 499 9 538 52 2 4 0 3 2 § 9.6 16.4 § 
Ankeny 1995 2 518 9 538 49 0 12 0 4 3 § 11.0 17.1 § 
Ankeny 1995 1 506 9 539 48 0 5 0 4 3 § 10.8 19.6 § 
Ankeny 1995 2 496 9 539 52 0 1 1 4 3 § 10.6 20.3 § 
Ankeny 1995 1 486 9 540 51 0 9 1 3 3 § 8.5 19.6 § 
Ankeny 1995 2 484 9 540 52 0 3 0 4 3 § 11.5 18.4 § 
Anioeny 1995 1 594 10 541 49 14 7 0 5 4 § 10.1 226 § 
Ankeny 1995 2 590 10 541 50 4 5 0 5 5 § 7.3 22.1 § 
Ankeny 1995 1 565 10 542 39 0 11 0 3 3 § 8.9 20.1 § 
Ankeny 1995 2 592 10 542 48 0 15 0 4 4 § 10.5 17.7 § 
Ankeny 1995 1 571 10 543 48 0 11 0 4 4 § 6.4 22.1 § 
Ankeny 1995 2 558 10 543 49 0 7 2 4 3 § 8.S 21.8 § 
Ankeny 1995 1 556 10 544 52 0 4 0 3 2 § 7.9 18.2 § 
Ankeny 1995 2 549 10 544 52 0 7 0 3 1 § 8.5 19.4 § 
Ankeny 1995 1 542 10 545 52 0 5 2 5 4 § 7.0 20.9 § 
Ankeny 1995 2 597 10 545 52 0 16 0 5 5 § 7.8 224 § 
Ankeny 1995 1 568 10 546 52 0 13 0 5 4 § 9.3 21.9 § 
Ankeny 1995 2 574 10 546 51 0 11 3 5 5 § 5.9 23.0 § 
Ankeny 1995 1 583 10 547 52 0 7 0 3 3 § 9.4 19.9 § 
Ankeny 1995 2 586 10 547 52 0 7 0 4 3 § 9.1 19.0 § 
Ankeny 1995 1 553 10 548 49 0 7 0 4 3 § 10.2 20.2 § 
Ankeny 1995 2 593 10 548 52 0 19 0 4 3 § 9.0 19.5 § 
Ankeny 1995 1 591 10 549 50 0 9 1 4 4 § 10.1 23.8 § 
Ankeny 1995 2 568 10 549 52 0 4 0 4 3 § 9.6 25.0 § 
Ankeny 1995 1 560 10 550 52 9 6 0 5 4 § 10.4 20.6 § 
Ankeny 1995 2 544 10 550 49 0 9 2 5 4 § 10.5 20.5 § 
Ankeny 1995 1 573 10 551 51 0 11 2 4 4 § 6.0 2\2 § 
Ankeny 1995 2 562 10 551 52 0 12 1 5 4 § 5.7 702 § 
Ankeny 1995 1 555 10 552 52 0 7 0 4 4 § 7.3 18.7 § 
Ankeny 1995 2 567 10 552 50 0 7 0 4 3 § 6.1 19.9 § 
Ankeny 1995 1 595 10 45 0 8 0 3 3 § 7.1 17.4 § 
Ankeny 1995 2 543 10 553 49 0 8 0 3 3 § 7.4 16.7 § 
Ankeny 1995 1 544 10 554 50 0 5 0 2 2 § 9.7 18.1 § 
Ankeny 1995 2 582 10 554 52 0 14 0 3 3 § 6.5 16.1 § 
Ankeny 1995 1 572 10 555 52 0 20 1 4 4 § 8.6 16.7 § 
Ankeny 1995 2 546 10 555 52 0 7 0 4 3 § 10.7 17.9 § 
Ankeny 1995 1 577 10 556 49 0 5 0 3 2 § 6.5 21.0 § 
Ankeny 1995 2 547 10 556 51 0 5 1 4 3 § 72. 23.5 § 
Ankeny 1995 1 580 10 557 52 0 15 0 3 3 § 7.6 16.4 § 
Ankeny 1995 2 564 10 557 48 0 10 2 4 4 § 10.0 16.7 § 
Ankeny 1995 1 563 10 558 46 0 13 0 3 3 § 72 18.3 § 
Ankeny 1995 2 598 10 558 52 0 8 0 3 3 § 7.6 17.3 § 
Ankeny 1995 1 587 10 559 52 0 10 0 4 3 § 6.9 20.7 § 
Ankeny 1995 2 553 10 559 52 0 13 3 4 3 § 6.7 20.8 § 
Ankeny 1995 1 551 10 560 50 0 14 0 4 4 § 5.1 19.5 § 
Ankeny 1995 2 545 10 560 52 0 12 0 4 3 § 5.1 18.0 § 
Ankeny 1995 1 550 10 561 52 0 4 0 3 3 § 8.3 17.5 § 
Ankeny 1995 2 591 10 561 51 0 3 0 3 3 § 8.2 18.3 § 
Ankeny 1995 1 600 10 562 49 0 5 0 4 3 § 9.6 19.0 § 
Ankeny 1995 2 584 10 562 51 2 6 0 4 3 § 10.0 U2 § 
Ankeny 1995 1 561 10 563 49 0 5 0 3 3 § 10.4 17.0 § 
Ankeny 1995 2 578 10 563 52 0 3 2 4 3 § 9.8 16.6 § 
Ankeny 1995 1 547 10 564 52 1 6 0 4 3 § 9.7 18.9 § 
Ankeny 1995 2 576 10 564 52 0 1 0 4 3 § 11.4 17.8 § 
Ankeny 1995 1 596 10 565 50 0 4 2 4 3 § 1Z1 19.8 § 
Ankerry 1995 2 588 10 565 52 3 10 1 4 4 § 11.1 19.9 § 
Ankeny 1995 1 575 10 566 52 0 2 0 4 3 § 10.3 16.8 § 
Ankeny 1995 2 599 10 566 50 1 0 1 4 3 § 10.9 17.3 § 
Ankerry 1995 1 559 10 567 52 0 9 0 4 3 § 8.9 17.8 § 
Ankeny 1995 2 572 10 567 52 0 7 0 4 3 § 11.4 19.3 § 
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Plant Ear Planting Planb'ng 
Root Staik Dropped height height to Grain Giain to 
Loc. Year Rep. PW  ^ Set Entry Stand lodging locking ears score score anthesis weigttt moisture nrudsHk 
no. no. no. no. (1-5)'^  (1-5)* days bs. % days 
Ankeny 1995 1 599 10 568 52 0 4 0 4 3 § 10.2 20.6 § 
Ankeny 1995 2 575 10 568 43 0 4 0 3 3 § 8.5 20.4 § 
Ankeny 1995 1 592 10 569 52 1 4 1 4 4 § 8.1 16.1 § 
Ankeny 1995 2 556 10 569 52 0 4 0 4 3 § 11.1 16.8 § 
Ankeny 1995 1 582 10 570 52 0 1 1 4 3 § 9.0 20.1 § 
Ankeny 1995 2 580 10 570 52 0 4 0 4 4 § 10.4 20.6 § 
Ankeny 1995 1 546 10 571 52 0 7 1 4 4 § 11.5 19.0 § 
Ankeny 1995 2 589 10 571 50 0 7 0 4 4 § 11.9 § 
Ankeny 1995 1 554 10 572 50 0 3 0 4 3 § 8.4 17.7 § 
Ankeny 1995 2 554 10 572 52 1 3 0 4 3 § 11.0 19.6 § 
Ankeny 1995 1 558 10 573 52 0 8 0 4 4 § 7.9 17.3 § 
Ankeny 1995 2 550 10 573 52 0 6 2 4 3 § 8.6 18.8 § 
Ankeny 1995 1 548 10 574 52 2 16 0 3 § 10.8 20.1 § 
Ankeny 1995 2 600 10 574 52 0 4 0 4 3 § 11.0 19.7 § 
Ankeny 1995 1 557 10 575 50 0 9 0 4 5 § 10.1 17.6 § 
Ankeny 1995 2 SI 10 575 52 0 4 0 5 5 § 8.3 21.6 § 
Ankeny 1995 1 597 10 576 49 0 2 0 3 3 § 9.5 17.8 § 
Ankeny 1995 2 541 10 576 50 0 6 0 3 3 § 6.7 14.9 § 
Ankeny 1995 1 543 10 577 37 0 4 1 3 3 § 8.5 16.3 § 
Ankeny 1995 2 583 10 577 52 0 11 0 3 3 § 7.6 17.0 § 
Ankeny 1995 1 564 10 578 45 0 7 0 3 3 § 9.0 19.1 § 
Ankeny 1995 2 579 10 578 52 0 1 1 3 2 § 8.6 18.7 § 
Ankeny 1995 1 541 10 579 52 0 12 1 4 4 § 9.1 18.9 § 
Ankeny 1995 2 561 10 579 52 0 7 1 4 3 § 8.3 17.1 § 
Ankeny 1995 1 584 10 580 46 0 1 0 3 3 § 9.5 16.8 § 
Ankeny 1995 2 566 10 580 52 0 5 1 3 3 § 8.5 16.2 § 
Ankeny 1995 1 549 10 581 52 0 15 0 4 3 § 5.3 22.9 § 
Aniceny 1995 2 594 10 581 52 0 9 3 4 4 § 8.4 19.9 § 
Ankeny 1995 1 579 10 582 52 0 16 0 4 4 § 7.9 20.6 § 
Ankeny 1995 2 560 10 582 52 1 12 0 4 3 § 8.1 21.9 § 
Ankeny 1995 1 576 10 583 52 0 2 0 4 4 § 7.9 17.6 § 
Ankeny 1995 2 596 10 583 52 0 9 2 4 4 § 5.8 19.4 § 
Ankeny 1995 1 578 10 584 52 3 7 2 4 4 § 9.2 22.9 § 
Ankeny 1995 2 542 10 584 52 4 9 1 5 4 § 7.4 21.2 § 
Ankeny 1995 1 598 10 585 52 0 4 0 3 3 § 11 19.3 § 
Ankeny 1995 2 581 10 585 50 0 2 1 3 4 § 7.6 18.8 § 
Ankeny 1995 1 586 10 586 44 0 10 0 4 3 § 8.8 21.8 § 
Ankeny 1995 2 548 10 586 47 0 14 0 3 3 § 12 20.4 § 
Ankeny 1995 1 569 10 587 50 0 13 0 4 3 § 8.0 17.1 § 
Ankeny 1995 2 552 10 587 52 0 16 0 4 4 § 7.7 16.7 § 
Ankeny 1995 1 588 10 588 50 3 8 2 4 4 § 8.0 18.8 § 
Ankeny 1995 2 557 10 588 51 0 9 0 4 3 § 8.6 18.9 § 
Ankeny 1995 1 566 10 589 50 0 10 0 4 3 § 10.1 22.5 § 
Ankeny 1995 2 585 10 589 50 0 13 2 4 4 § 9.7 20.0 § 
Ankeny 1995 1 593 10 590 52 0 9 0 4 3 § 6.6 19.0 § 
Ankeny 1995 2 573 10 590 52 0 9 2 4 4 § 7.3 19.2 § 
Ankeny 1995 1 570 10 591 52 0 5 0 4 4 § 9.8 18.1 § 
Ankeny 1995 2 555 10 591 47 0 4 0 4 4 § 10.2 19.2 § 
Ankeny 1995 1 574 10 592 47 0 1 1 4 3 § 9.6 17.3 § 
Ankeny 1995 2 565 10 592 51 0 6 0 4 3 § 11.8 17.2 § 
Ankeny 1995 1 585 10 593 46 0 5 1 2 § 11.1 18.8 § 
Ankeny 1995 2 595 10 593 45 0 8 0 4 3 § 10.8 192 § 
Ankeny 1995 1 581 10 594 52 0 2 0 4 3 § 11.5 17.4 § 
Ankeny 1995 2 563 10 594 52 0 4 2 4 4 § 10.2 17.4 § 
Ankeny 1995 1 567 10 595 50 0 9 0 4 3 § 9.8 21.6 § 
Ankeny 1995 2 571 10 595 47 0 6 0 4 3 § 9.0 20.8 § 
Ankeny 1995 1 552 10 596 52 0 8 0 4 2 § 10.9 20.0 § 
Ankeny 1995 2 559 10 596 52 0 1 0 2 § 11.5 21.3 § 
Ankeny 1995 1 589 10 597 52 0 5 1 4 4 § 8.5 18.3 § 
Ankeny 1995 2 570 10 597 52 0 2 0 4 4 § 10.6 20.2 § 
Ankeny 1995 1 590 10 598 51 0 12 0 4 3 § 8.4 16.5 § 
Ankeny 1995 2 569 10 598 52 0 10 0 3 3 § 6.3 16.0 § 
Ankeny 1995 1 562 10 599 52 0 2 0 2 2 § 10.6 18.1 § 
Ankeny 1995 2 577 10 599 52 0 4 0 3 3 § 9.9 19.0 § 
Ankeny 1995 1 545 10 600 38 0 5 1 3 3 § 9.1 21.4 § 
Ankeny 1995 2 587 10 600 47 0 6 0 3 3 § 10.0 19.6 § 
Ankeny 1996 2 32 1 1 29 8 6 0 4 5 § 11.0 32.0 § 
Ankeny 1996 1 46 1 1 41 11 18 0 4 4 § 9.7 31.4 § 
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Plant Ear Planting Planb'ng 
Root Static Dropped height height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entry Stand kxiging todging eats score score anthesis weight moisture mkjsflk 
no. no. no. no. (1-5)* (iV days lbs. % days 
Ankeny 1996 2 2 1 2 52 0 13 1 3 3 § 11.1 2Z4 § 
Ankeny 1996 1 24 1 2 50 1 9 0 3 3 § 7.8 26.3 § 
Ankeny 1996 1 18 1 3 48 0 21 0 5 5 § 13.2 23.2 § 
Ankeny 1996 2 14 1 3 44 0 15 0 5 5 § 10.3 24.3 § 
Ankeny 1996 2 3 1 4 41 5 25 0 3 3 § 9.0 25.7 § 
Ankeny 1996 1 43 1 4 42 1 12 0 3 3 § 8.1 25.1 § 
Ankeny 1996 1 2 1 5 50 1 10 0 1 2 § 9.5 18.3 § 
Ankeny 1996 2 51 1 5 50 0 14 0 3 3 § 10.0 20.1 § 
Ankeny 1996 1 26 1 6 52 0 12 0 4 4 § 10.4 23.2 § 
Ankeny 1996 2 38 1 6 48 0 11 0 4 4 § 12.9 302 § 
Ankeny 1996 1 4 1 7 43 2 11 0 3 3 § 11.5 272 § 
Ankeny 1996 2 33 1 7 47 1 6 0 4 3 § 11.8 27.6 § 
Ankeny 1996 1 25 1 8 52 0 21 0 4 4 § 10.6 30.0 § 
Ankeny 1996 2 23 1 8 42 2 16 0 5 5 § 9.8 25.0 § 
Ankeny 1996 1 10 1 9 34 0 9 0 5 4 § 11.4 30.5 § 
Ankeny 1996 2 27 1 9 24 2 15 1 5 5 § 10.3 31.1 § 
Ankeny 1996 1 6 1 10 45 3 12 0 3 3 § 10.7 22.0 § 
Ankeny 1996 2 49 1 10 45 9 12 0 5 4 § 11.3 24.9 § 
Ankeny 1996 2 5 1 11 46 1 24 0 3 3 § 8.7 16.3 § 
Ankeny 1996 1 33 1 11 52 0 13 0 2 2 § 8.8 18.0 § 
Ankeny 1996 2 4 1 12 49 2 23 0 3 3 § 9.2 18.4 § 
Ankeny 1996 1 53 1 12 48 0 12 0 2 2 § 73 20.9 § 
Ankeny 1996 2 20 1 13 49 0 13 0 3 2 § 8.1 16.3 § 
Ankeny 1996 1 50 1 13 52 0 10 0 2 2 § 9.0 15.8 § 
Ankeny 1996 1 22 1 14 49 0 13 0 2 2 § 9.6 17.9 § 
Ankeny 1996 2 48 1 14 41 1 17 0 3 3 § 9.7 18.0 § 
Ankeny 1996 1 32 1 15 37 0 5 0 4 3 § 10.0 23.7 § 
Ankeny 1996 2 59 1 15 32 1 6 0 3 3 § 9.3 24.6 § 
Ankeny 1996 1 12 1 16 51 0 6 0 3 2 § 7.1 20.6 § 
Ankeny 1996 2 16 1 16 47 0 9 0 4 3 § 11.7 18.9 § 
Ankeny 1996 1 1 1 17 47 0 21 0 1 1 § 8.4 152 § 
Ankeny 1996 2 44 1 17 52 0 29 0 2 2 § 10.5 16.7 § 
Ankeny 1996 1 11 1 18 52 0 28 0 2 2 § 4.6 21.4 § 
Ankeny 1996 2 1 1 18 49 1 29 0 2 2 § 10.4 18.1 § 
Ankeny 1996 1 17 1 19 52 1 23 0 3 3 § 10.6 19.0 § 
Ankeny 1996 2 39 1 19 49 0 15 0 3 3 § 9.4 22.2 § 
Ankeny 1996 1 31 1 20 48 0 21 0 3 3 § 10.6 19.8 § 
Ankeny 1996 2 56 1 20 42 3 17 0 3 3 § 9.1 212 § 
Ankeny 1996 1 36 1 21 49 6 9 1 4 4 § 14.9 21.8 § 
Ankeny 1996 2 57 1 21 50 3 13 1 4 4 § 15.2 23.5 § 
Ankeny 1996 2 25 1 22 52 0 25 0 4 3 § 13.7 17.7 § 
Ankeny 1996 1 SS 1 22 52 0 11 0 3 2 § 11.7 18.6 § 
Ankeny 1996 1 9 1 23 52 0 8 0 2 2 § 12.0 29.1 § 
Ankeny 1996 2 54 1 23 52 0 10 0 4 3 § 14.8 27.8 § 
Ankeny 1996 1 42 1 24 52 0 12 0 2 2 § 14.8 27.7 § 
Ankeny 1996 2 58 1 24 50 0 5 0 3 2 § 13.6 28.6 § 
Ankeny 1996 1 57 1 25 52 0 5 0 2 2 § 10.9 202 § 
Ankeny 1996 2 60 1 25 48 0 5 0 2 2 § 12.1 27.4 § 
Ankeny 1996 2 36 1 26 48 0 4 0 4 4 § 14.7 25.3 § 
Ankeny 1996 1 51 1 26 52 0 8 0 3 3 § 14.2 24.0 § 
Ankeny 1996 1 23 1 27 51 0 4 0 2 2 § 11.6 21.7 § 
Ankeny 1996 2 41 1 27 52 0 7 0 3 2 § 13.3 19.0 § 
Ankeny 1996 1 20 1 28 49 0 13 0 3 3 § 13.8 20.1 § 
Ankeny 1996 2 15 1 28 52 8 8 0 4 4 § 1Z7 19.7 § 
Ankeny 1996 2 40 1 29 52 0 4 0 3 2 § 12.1 21.9 § 
Ankeny 1996 1 52 1 29 48 0 4 0 3 2 § 12.2 19.7 § 
Ankeny 1996 1 27 1 30 47 0 8 0 3 3 § 12.1 220 § 
Ankeny 1996 2 46 1 30 51 0 16 0 4 4 § 14.9 21.6 § 
Ankeny 1996 2 17 1 31 41 0 9 0 3 4 § 12.0 17.5 § 
Ankeny 1996 1 30 1 31 41 0 9 0 3 3 § 10.7 17.8 § 
Ankeny 1996 2 6 1 32 51 0 7 0 2 3 § 12.1 16.3 § 
Ankeny 1996 1 47 1 32 50 1 9 0 1 1 § 10.0 17.4 § 
Ankeny 1996 2 9 1 33 51 1 12 0 3 2 § 11.6 19.5 § 
Ankeny 1996 1 37 1 33 50 2 2 0 2 3 § 14.9 18.8 § 
Ankeny 1996 1 45 1 34 40 1 4 0 3 3 § 13.5 292 § 
Ankeny 1996 2 55 1 34 37 0 3 0 4 3 § 13.4 22.9 § 
Ankeny 1996 2 7 1 35 52 0 3 0 3 3 § 14.1 21.3 § 
Ankeny 1996 1 59 1 35 47 2 2 0 2 2 § 13.4 21.2 § 
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Plant Ear Planting Planting 
Root StaBc Dropped twight hetgtit to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entiy Stand kxiging kxfging ears score score anthesis weight motsture nudsilk 
no. no. no. no. (1-5)* (IS)^  days lbs. % days 
Anteny 1996 1 19 1 36 51 0 7 0 3 2 § 15.5 21.3 § 
Ankeny 1996 2 52 1 36 52 0 5 0 3 3 § 13.3 22.1 § 
Ankeny 1996 1 S 1 37 52 1 6 0 2 2 § 12.3 24.1 § 
Ankeny 1996 2 12 1 37 42 0 3 0 3 3 § 13.7 23.6 § 
Ankeny 1996 1 35 1 38 52 0 1 1 3 3 § 11.1 19.5 § 
Ankeny 1996 2 35 1 38 50 0 3 0 3 3 § 11.8 20.5 § 
Ankeny 1996 1 39 1 39 48 0 12 0 3 3 § 11.4 21.5 § 
Ankefty 1996 2 21 1 39 48 0 5 0 3 3 § 123 19.9 § 
Ankeny 1996 1 7 1 40 48 0 3 0 3 3 § 126 20.1 § 
Ankeny 1996 2 8 1 40 45 0 4 1 4 4 § 15.9 21.8 § 
Ankeny 1996 1 14 1 41 52 0 22 0 4 3 § 10.5 18.7 § 
Ankeny 1996 2 47 1 41 50 1 10 0 4 4 § 14.1 19.2 § 
Ankeny 1996 2 24 1 42 44 0 20 0 4 4 § 10.6 22.5 § 
Ankeny 1996 1 60 1 46 3 9 0 3 3 § 14.1 25.6 § 
Ankeny 1996 1 29 1 43 50 1 21 0 4 3 § 10.6 2Z3 § 
Ankeny 1996 2 45 1 43 48 3 18 0 4 4 § 12.8 19.7 § 
Ankeny 1996 1 16 1 44 52 3 27 0 4 3 § 14.3 24.5 § 
Ankeny 1996 2 26 1 44 52 0 29 0 5 4 § 11.8 21.6 § 
Ankeny 1996 2 11 1 45 43 2 18 0 5 5 § 9.7 24.6 § 
Ankeny 1996 1 56 1 45 51 3 18 0 4 3 § 10.8 25.4 § 
Ankeny 1996 1 15 1 46 52 0 10 2 5 4 § 13.1 31.1 § 
Ankeny 1996 2 19 1 46 52 2 13 0 5 5 § 13.1 24.9 § 
Ankeny 1996 2 31 1 47 43 2 13 0 4 4 § 9.5 23.3 § 
Ankeny 1996 1 58 1 47 51 1 12 0 3 3 § 10.3 19.4 § 
Ankeny 1996 2 13 1 48 25 6 4 1 5 4 § 8.9 27.6 § 
Ankeny 1996 1 48 1 48 25 0 4 0 4 3 § 6.6 26.0 § 
Ankeny 1996 1 41 1 49 47 0 4 0 2 2 § 10.3 21.7 § 
Ankeny 1996 2 50 1 49 48 0 8 0 4 3 § 10.2 21.7 § 
Ankeny 1996 2 10 1 50 52 0 18 0 5 4 § 11.4 28.4 § 
Ankeny 1996 1 44 1 50 51 0 9 0 3 2 § 10.8 26.6 § 
Ankeny 1996 1 21 1 51 49 0 2 0 3 2 § 13.9 19.1 § 
Ankeny 1996 2 28 1 51 46 0 1 0 5 4 § 13.2 18.5 § 
Ankeny 1996 1 34 1 52 52 3 2 0 3 4 § 15.0 19.7 § 
Ankeny 1996 2 53 1 52 52 0 6 0 4 4 § 14.5 20.2 § 
Ankeny 1996 1 13 1 53 52 1 10 0 4 3 § 13.1 20.7 § 
Ankeny 1996 2 18 1 53 46 0 7 0 4 4 § 14.7 20.4 § 
Ankeny 1996 1 38 1 54 51 0 12 0 3 3 § 13.8 18.1 § 
Ankeny 1996 2 42 1 54 51 3 11 0 3 3 § 126 20.3 § 
Ankeny 1996 1 3 1 55 51 0 6 0 3 3 § 125 26.6 § 
Ankeny 1996 2 22 1 55 52 0 9 0 4 4 § 13.5 23.7 § 
Ankeny 1996 2 29 1 56 46 0 9 0 5 4 § 14.1 23.1 § 
Ankeny 1996 1 54 1 56 48 0 6 0 3 2 § 13.2 2Z6 § 
Ankeny 1996 1 8 1 57 48 0 12 0 3 3 § 11.7 20.7 § 
Ankeny 1996 2 30 1 57 50 1 8 0 5 4 § 12.6 22.6 § 
Ankeny 1996 1 49 1 58 38 0 2 0 2 2 § 9.4 18.6 § 
Ankeny 1996 2 43 1 58 40 0 4 0 3 2 § 12.2 18.3 § 
Ankeny 1996 1 40 1 59 45 0 4 0 3 2 § 10.7 20.1 § 
Ankeny 1996 2 34 1 59 52 0 5 0 3 2 § 125 21.7 § 
Ankeny 1996 1 28 1 60 48 0 5 0 4 3 § 15.0 23.3 § 
Ankeny 1996 2 37 1 60 36 0 9 0 4 3 § 10.4 25.4 § 
Ankeny 1996 2 69 2 61 52 0 15 1 4 3 § 11.0 26.0 § 
Ankeny 1996 1 120 2 61 52 0 7 4 4 3 § 9.1 24.6 § 
Ankeny 1996 1 73 2 62 49 1 17 0 4 4 § 10.7 30.4 § 
Anketry 1996 2 68 2 62 36 5 15 0 4 3 § 10.7 29.7 § 
Ankeny 1996 2 67 2 63 46 8 18 0 4 4 § 10.1 25.4 § 
Ankeny 1996 1 109 2 63 49 1 20 0 4 4 § 10.6 27.7 § 
Ankeny 1996 2 80 2 64 43 0 6 1 3 3 § 8.8 24.6 § 
Ankeny 1996 1 106 2 64 51 1 14 0 4 4 § 9.0 26.2 § 
Ankeny 1996 1 83 2 65 51 1 21 0 3 3 § 8.0 28.1 § 
Ankeny 1996 2 112 2 65 52 4 15 0 3 3 § 13.4 25.8 § 
Ankeny 1996 1 108 2 66 45 0 9 0 2 2 § 6.9 23.4 § 
Ankeny 1996 2 103 2 66 43 1 1 0 2 2 § 9.0 22.5 § 
Ankeny 1996 1 69 2 67 50 0 14 0 3 3 § 10.7 29.7 § 
Ankeny 1996 2 75 2 67 47 2 20 0 3 3 § 12.3 28.8 § 
Ankeny 1996 2 71 2 68 50 16 9 0 5 4 § 9.1 24.1 § 
Ankeny 1996 1 115 2 68 49 1 14 0 4 4 § 9.8 25.2 § 
Ankeny 1996 1 90 2 69 52 2 29 0 4 4 § 8.0 21.6 § 
Ankeny 1996 2 93 2 69 52 1 13 0 4 3 § 10.9 21.4 § 
Table Jl. (contnnied) 194 
Plant Ear Planting Planting 
Root Stalk [}ropped hei^  height to Grain Grain to 
Loc. Year Rep. PW  ^ Set Entry Stand kidging k)dging ears score score antiiesis weight motsture midsilk 
no. no. no. no. (1-5)* (1-5)* days Its. % days 
Ankeny 1996 2 65 2 70 52 14 11 0 4 3 § 8.6 29.2 § 
Ankeny 1996 1 91 2 70 50 0 23 0 4 4 § 10.9 32.8 § 
Ankeny 1996 1 79 2 71 38 0 4 0 2 2 § 10.5 17.5 § 
Ankeny 1996 2 99 2 71 36 0 5 0 1 1 § 9.0 18.2 § 
Ankeny 1996 2 62 2 72 52 2 17 0 3 3 § 10.7 20.8 § 
Ankeny 1996 1 81 2 72 52 0 20 0 3 3 § 11.0 21.1 § 
Ankeny 1996 1 as 2 73 52 0 22 0 3 3 § 9.1 25.8 § 
Ankeny 1996 2 97 2 73 52 0 14 0 3 2 § 9.1 23.5 § 
Ankeny 1996 2 72 2 74 50 4 15 0 4 4 § 12.4 23.8 § 
Ankeny 1996 1 96 2 74 50 2 13 0 4 4 § 8.3 22.6 § 
Ankeny 1996 2 89 2 75 52 1 10 0 3 2 § 12.4 17.7 § 
Ankeny 1996 1 113 2 75 51 0 13 0 3 2 § 9.5 20.7 § 
Ankeny 1996 1 85 2 76 41 0 11 0 1 2 § 8.8 24.2 § 
Ankeny 1996 2 100 2 76 37 0 2 0 1 1 § 10.3 23.2 § 
Ankeny 1996 1 61 2 77 47 0 17 0 3 2 § 10.5 24.1 § 
Ankeny 1996 2 94 2 77 52 2 18 0 3 3 § 7.3 722 § 
Ankeny 1996 2 90 2 78 39 0 5 0 3 2 § 9.3 18.8 § 
Ankeny 1996 1 112 2 78 31 0 6 0 3 2 § 12. 19.6 § 
Ankeny 1996 2 73 2 79 50 0 12 0 2 3 § 11.6 19.2 § 
Ankeny 1996 1 104 2 79 50 0 12 0 3 2 § 9.1 19.9 § 
Ankeny 1996 1 100 2 80 52 0 11 0 3 3 § 12.5 21.4 § 
Ankeny 1996 2 115 2 80 50 0 9 0 3 3 § 11.8 20.3 § 
Ankeny 1996 1 87 2 81 50 1 10 0 3 3 § 11.1 26.3 § 
Ankeny 1996 2 117 2 81 44 0 9 0 3 2 § 10.5 24.9 § 
Ankeny 1996 1 64 2 82 52 0 14 0 3 3 § 13.3 20.9 § 
Ankeny 1996 2 114 2 82 52 1 15 0 3 2 § 13.2 20.3 § 
Ankeny 1996 2 76 2 83 46 0 9 0 2 2 § 10.7 21.2 § 
Ankeny 1996 1 92 2 83 43 0 4 0 3 2 § 11.3 24.7 § 
Ankeny 1996 1 76 2 84 51 0 9 0 3 3 § 13.1 22.3 § 
Ankeny 1996 2 91 2 84 51 0 8 0 3 2 § 1Z3 20.4 § 
Ankeny 1996 1 66 2 85 52 1 11 0 3 3 § 11.1 23.0 § 
Ankeny 1996 2 63 2 85 52 1 8 0 3 3 § 13.9 23.2 § 
Ankeny 1996 1 88 2 86 52 0 7 0 3 3 § 13.6 22.9 § 
Ankeny 1996 2 84 2 86 52 0 1 0 3 3 § 1Z8 23.4 § 
Ankeny 1996 1 89 2 87 52 0 3 0 3 2 § 1Z0 23.5 § 
Ankeny 1996 2 111 2 87 46 1 3 0 2 1 § 11.9 21.3 § 
Ankeny 1996 1 67 2 88 50 0 6 0 4 3 § 11.2 26.2 § 
Ankeny 1996 2 106 2 88 52 1 4 0 4 3 § 1Z3 22.4 § 
Ankeny 1996 2 85 2 89 46 0 8 0 4 3 § 16.5 29.6 § 
Ankeny 1996 1 102 2 89 51 0 7 0 4 3 § 13.1 28.1 § 
Ankeny 1996 1 75 2 90 52 0 4 0 3 3 § 11.8 27.6 § 
Ankeny 1996 2 120 2 90 51 0 10 0 3 3 § 11.4 25.6 § 
Ankeny 1996 2 61 2 91 52 0 8 0 2 2 § 14.9 21.9 § 
Ankeny 1996 1 99 2 91 49 0 4 0 3 2 § 13.8 23.5 § 
Ankeny 1996 1 63 2 92 52 0 11 0 3 3 § 14.1 25.4 § 
Ankeny 1996 2 86 2 92 51 0 6 0 3 3 § 14.7 23.0 § 
Ankeny 1996 1 68 2 93 47 0 8 1 2 2 § 10.1 23.3 § 
Ankeny 1996 2 79 2 93 49 0 11 1 2 2 § 11.9 22.9 § 
Ankeny 1996 2 98 2 94 45 0 2 0 3 2 § 10.3 22.4 § 
Ankeny 1996 1 101 2 94 49 0 5 0 3 3 § 12.4 22.4 § 
Ankeny 1996 1 62 2 95 52 1 8 0 3 3 § 16.0 21.6 § 
Ankeny 1996 2 108 2 95 39 4 6 0 3 2 § 12.2 21.2 § 
Ankeny 1996 1 78 2 96 52 0 2 0 2 2 § 1Z4 18.3 § 
Ankeny 1996 2 74 2 96 52 0 3 0 1 1 § 10.9 19.0 § 
Ankeny 1996 2 92 2 97 48 3 10 0 3 3 § 11.0 22.7 § 
Ankeny 1996 1 107 2 97 52 0 19 0 3 3 § 10.7 23.6 § 
Ankeny 1996 1 94 2 98 49 0 7 0 3 3 § 14.0 24.1 § 
Ankeny 1996 2 105 2 98 47 0 0 0 3 3 § 12.2 24.8 § 
Ankeny 1996 1 119 2 99 51 0 5 0 4 4 § 15.4 23.5 § 
Ankeny 1996 2 110 2 99 50 0 4 0 4 3 § 14.7 26.0 § 
Ankeny 1996 1 82 2 100 52 0 12 0 3 2 § 141 25.1 § 
Ankeny 1996 2 104 2 100 52 0 4 0 3 3 § 16.4 24.9 § 
Ankeny 1996 1 118 2 101 52 0 18 0 4 3 § 14.7 27.2 § 
Ankeny 1996 2 102 2 101 51 1 9 0 4 3 § 13.2 26.5 § 
Ankeny 1996 1 71 2 102 51 0 22 0 2 3 § 9.6 21.9 § 
Ankeny 1996 2 83 2 102 45 0 8 0 3 3 § 11.5 20.8 § 
Ankeny 1996 1 110 2 103 50 0 17 0 3 3 § 9.9 24.9 § 
Ankeny 1996 2 109 2 103 52 9 30 0 4 4 § 10.3 23.5 § 
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Plant Ear Planting Planting 
Root StaOc Dropped height height to Grain Grain to 
Log. Year Rep. Plot^  Set Entry Stand k)d^ ig lodging ears score score anttiesis weqtTt motsture midsilk 
no. no. no. no. (1-5)* (1-5)* days Its. % days 
Ankeny 1996 1 95 2 104 52 0 18 0 4 3 § 1Z3 2Z3 § 
Ankeny 1996 2 88 2 104 48 5 19 0 4 4 § 10.7 21.4 § 
Ankeny 1996 2 77 2 105 47 7 5 0 4 4 § 11.3 31.2 § 
Ankeny 1996 1 114 2 105 48 9 17 0 4 4 § 1Z6 31.5 § 
Ankeny 1996 1 80 2 106 43 1 11 0 3 3 § 1Z8 24.7 § 
Ankeny 1996 2 68 2 106 52 8 7 0 3 3 § 12.2 24.0 § 
Ankeny 1996 1 105 2 107 49 1 9 0 3 3 § 10.8 28.1 § 
Ankeny 1996 2 118 2 107 51 4 12 0 3 2 § 13.6 24.7 § 
Ankeny 1996 1 70 2 108 52 0 12 0 3 3 § 12.3 19.7 § 
Ankeny 1996 2 78 2 108 51 0 14 1 2 3 § 11.1 22.3 § 
Ankeny 1996 2 95 2 109 52 2 10 0 4 4 § 13.3 27.1 § 
Ankeny 1996 1 111 2 109 51 1 10 0 4 3 § 14.4 32.1 § 
Ankeny 1996 2 70 2 110 52 1 13 1 5 4 § 1Z0 27.3 § 
Ankeny 1996 1 84 2 110 49 0 14 1 3 3 § 1Z0 29.7 § 
Ankeny 1986 1 77 2 111 52 1 5 0 3 4 § 14.9 21.5 § 
Ankeny 1996 2 119 2 111 49 0 3 0 3 3 § 10.0 22.2 § 
Ankeny 1996 1 98 2 112 52 1 12 0 3 3 § 15.0 19.9 § 
Ankeny 1996 2 96 2 112 40 0 7 0 3 3 § 11.4 19.3 § 
Ankeny 1996 2 87 2 113 51 0 10 0 3 2 § 1Z0 17.5 § 
Ankeny 1996 1 116 2 113 49 1 9 0 3 2 § 1Z8 17.3 § 
Ankeny 1996 1 86 2 114 50 1 9 0 3 3 § 15.0 28.1 § 
Ankeny 1996 2 101 2 114 52 5 9 0 4 3 § 15.7 24.1 § 
Ankeny 1996 1 103 2 115 48 0 6 0 3 3 § 11.7 25.8 § 
Ankeny 1996 2 113 2 115 48 2 3 0 3 2 § 11.6 26.4 § 
Ankeny 1996 1 74 2 116 52 0 8 0 3 2 § 12.2 26.1 § 
Ankeny 1996 2 82 2 116 52 0 9 0 3 2 § 1Z9 26.6 § 
Ankeny 1996 2 81 2 117 45 2 6 0 3 2 § 14.3 19.3 § 
Ankeny 1996 1 117 2 117 39 3 7 0 3 3 § 10.6 19.7 § 
Ankeny 1996 1 72 2 118 27 0 1 0 3 3 § 8.1 18.4 § 
Ankeny 1996 2 116 2 118 26 0 4 0 3 2 § 8.3 18.3 § 
Ankeny 1996 1 97 2 119 48 1 19 0 4 4 § 14.4 21.4 § 
Ankeny 1996 2 107 2 119 52 0 11 0 5 4 § 16.4 22.3 § 
Ankeny 1996 2 64 2 120 47 0 2 0 2 2 § 9.6 24.4 § 
Ankeny 1996 1 93 2 120 52 0 6 0 3 3 § 12.1 26.3 § 
Ankeny 1996 2 124 3 121 37 3 9 0 4 4 § 9.5 23.0 § 
Ankeny 1996 1 178 3 121 52 5 17 0 4 5 § 9.7 24.3 § 
Ankeny 1996 1 157 3 122 52 3 12 0 3 2 § 11.4 21.9 § 
Ankeny 1996 2 161 3 122 52 0 6 0 3 2 § 9.5 19.6 § 
Ankeny 1996 1 136 3 123 51 0 11 2 4 4 § 9.8 24.8 § 
Ankeny 1996 2 155 3 123 46 0 7 2 4 4 § 10.5 21.8 § 
Ankeny 1996 2 135 3 124 50 1 11 0 3 3 § 10.4 22.0 § 
Ankeny 1996 1 145 3 124 50 1 10 0 3 3 § 1Z3 30.2 § 
Ankeny 1996 1 135 3 125 52 0 11 0 4 3 § 8.3 27.7 § 
Ankeny 1996 2 168 3 125 46 2 12 0 4 4 § 9.4 22.6 § 
Ankeny 1996 2 156 3 126 38 0 10 0 4 4 § 9.7 25.9 § 
Ankeny 1996 1 174 3 126 52 1 11 0 4 3 § 1Z4 31.0 § 
Ankeny 1996 1 132 3 127 32 1 5 0 4 4 § 72 33.5 § 
Ankeny 1996 2 171 3 127 26 1 7 0 5 4 § 7.3 31.9 § 
Ankeny 1996 1 154 3 128 48 1 14 0 3 3 § 1Z6 26.1 § 
Ankeny 1996 2 164 3 128 44 0 13 0 3 3 § 9.9 24.2 § 
Ankeny 1996 1 160 3 129 38 2 6 0 3 3 § 1Z8 24.4 § 
Ankeny 1996 2 154 3 129 52 1 11 0 3 3 § 7.6 20.3 § 
Ankeny 1996 1 180 3 130 33 0 9 0 5 4 § 13.2 30.3 § 
Ankeny 1996 2 ire 3 130 38 0 6 0 3 4 § 10.5 24.6 § 
Ankeny 1996 1 133 3 131 52 0 19 0 4 3 § 7.1 26.5 § 
Ankeny 1996 2 147 3 131 52 0 16 0 4 4 § 10.9 23.2 § 
Ankeny 1996 1 146 3 132 48 0 21 0 3 2 § 8.0 20.3 § 
Ankeny 1996 2 150 3 132 50 0 23 0 3 3 § 6.4 18.0 § 
Ankeny 1996 1 141 3 133 47 1 13 0 3 3 § 10.0 21.5 § 
Ankeny 1996 2 142 3 133 44 0 21 1 3 3 § 10.5 18.2 § 
Ankeny 1996 2 132 3 134 41 0 12 1 3 3 § 8.4 21.1 § 
Ankeny 1996 1 152 3 134 32 0 12 0 3 3 § 8.8 24.4 § 
Ankeny 1996 2 145 3 135 46 0 5 0 4 3 § 11.7 22.5 § 
Ankeny 1996 1 164 3 135 49 5 13 0 4 4 § 11.0 29.8 § 
Ankeny 1996 1 153 3 136 48 0 20 0 3 2 § 5.6 24.6 § 
Ankeny 1996 2 146 3 136 52 0 22 0 3 3 § 7.7 24.2 § 
Ankeny 1996 1 138 3 137 51 0 12 0 4 4 § 1Z3 22.5 § 
Ankeny 1996 2 151 3 137 51 0 9 0 3 3 § 10.2 20.7 § 
Table Jl. (continued) 196 
Plant Ear Planting Planting 
Root StaOc Dropped height height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entoy Stand kxiguig lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1996 1 139 3 138 49 0 9 0 3 3 § 10.6 2Z0 § 
Ankeny 1996 2 165 3 138 48 1 16 0 4 3 § 8.3 24.0 § 
Ankeny 1996 1 151 3 139 50 0 5 0 3 2 § 14.2 27.0 § 
Ankeny 1996 2 170 3 139 50 0 5 0 3 3 § 8.9 21.5 § 
Ankeny 1996 2 159 3 140 27 0 8 0 1 2 § 5.3 17.5 § 
Ankeny 1996 1 176 3 140 27 0 20 0 2 2 § 4.3 18.9 § 
Ankeny 1996 1 143 3 141 52 1 5 0 2 2 § 12.6 24.2 § 
Ankeny 1996 2 163 3 141 47 1 2 0 3 2 § 11.5 19.6 § 
Ankeny 1996 1 131 3 142 50 0 1 0 2 1 § 11.9 21.9 § 
Ankeny 1996 2 177 3 142 47 0 4 0 3 2 § 11.2 18.7 § 
Ankeny 1996 1 149 3 143 18 0 1 0 3 2 § 6.4 22.4 § 
Ankeny 1996 2 144 3 143 22 0 2 0 3 3 § 8.3 21.0 § 
Ankeny 1996 2 139 3 144 48 0 6 0 3 2 § 9.6 17.7 § 
Ankeny 1996 1 155 3 144 52 0 12 0 3 2 § 11.5 20.6 § 
Ankeny 1996 1 127 3 145 40 0 7 0 3 3 § 12.1 23.8 § 
Ankeny 1996 2 157 3 145 40 0 14 0 4 3 § 10.5 20.8 § 
Ankeny 1996 1 130 3 146 49 0 3 0 3 2 § 13.2 24.8 § 
Ankeny 1996 2 162 3 146 52 2 9 0 2 3 § 15.1 25.2 § 
Ankeny 1996 2 149 3 147 47 15 10 0 4 4 § 11.7 21.5 § 
Ankeny 1996 1 167 3 147 34 6 5 0 4 3 § 10.2 24.2 § 
Ankeny 1996 2 138 3 148 52 5 6 0 3 2 § 1Z7 22.8 § 
Ankeny 1996 1 173 3 148 50 1 9 0 3 3 § 14.0 27.6 § 
Ankeny 1996 1 168 3 149 46 0 6 0 3 2 § 13.1 24.2 § 
Ankeny 1996 2 180 3 149 45 0 5 0 3 3 § 11.8 20.0 § 
Ankeny 1996 1 148 3 150 42 0 7 0 3 2 § 10.4 19.9 § 
Ankeny 1996 2 172 3 150 38 0 6 0 3 3 § 7.1 20.0 § 
Ankeny 1996 1 128 3 151 51 0 16 0 2 2 § 9.9 22.6 § 
Ankeny 1996 2 128 3 151 50 0 5 0 3 3 § 13.0 19.5 § 
Ankeny 1996 2 160 3 152 48 1 9 0 3 2 § 15.5 22.7 § 
Ankeny 1996 1 175 3 152 49 0 10 1 4 3 § 15.8 27.7 § 
Ankeny 1996 1 123 3 153 35 2 6 0 3 3 § 9.9 24.6 § 
Ankeny 1996 2 178 3 153 36 0 8 0 3 3 § 10.0 18.8 § 
Ankeny 1996 2 133 3 154 49 0 9 1 3 3 § 11.4 20.3 § 
Ankeny 1996 1 170 3 154 52 1 9 0 4 3 § 14.1 2Z3 § 
Ankerry 1996 2 129 3 155 44 0 8 0 3 3 § 14.3 27.9 § 
Ankeny 1996 1 150 3 155 43 0 5 0 3 3 § 13.9 28.8 § 
Ankeny 1996 1 124 3 156 51 0 12 0 3 3 § 11.7 24.5 § 
Ankeny 1996 2 176 3 156 47 0 12 0 3 3 § 9.9 19.7 § 
Ankeny 1996 1 125 3 157 52 0 7 0 2 2 § 11.6 27.1 § 
Ankeny 1996 2 179 3 157 48 0 7 0 2 2 § 9.7 19.6 § 
Ankeny 1996 1 129 3 158 49 0 5 0 3 2 § 11.2 22.9 § 
Ankeny 1996 2 123 3 158 52 1 3 0 3 2 § 11.6 19.6 § 
Ankeny 1996 2 127 3 159 48 0 2 0 1 1 § 12.2 21.0 § 
Ankeny 1996 1 172 3 159 49 0 13 0 2 2 § 10.8 23.3 § 
Ankeny 1996 2 137 3 160 46 0 8 0 3 3 § 10.1 18.5 § 
Ankeny 1996 1 142 3 160 51 0 10 0 3 3 § 11.4 21.8 § 
Ankeny 1996 1 137 3 161 51 2 13 0 5 4 § 13.6 21.2 § 
Ankeny 1996 2 153 3 161 52 2 13 0 5 4 § 13.4 22.4 § 
Ankeny 1996 1 140 3 162 45 1 7 1 4 3 § 11.2 22.1 § 
Ankeny 1996 2 134 3 162 38 0 6 0 3 3 § 7.7 22.5 § 
Ankeny 1996 1 169 3 163 39 0 8 0 4 3 § 12.2 27.0 § 
Ankeny 1996 2 174 3 163 48 0 4 0 3 3 § 11.3 23.3 § 
Ankeny 1996 1 134 3 164 52 1 14 1 3 3 § 9.5 28.8 § 
Ankeny 1996 2 125 3 164 52 1 20 0 3 3 § 9.8 27.5 § 
Ankeny 1996 1 177 3 165 50 1 17 1 4 3 § 10.0 23.0 § 
Ankeny 1996 2 169 3 165 52 8 18 0 5 4 § 6.7 22.6 § 
Ankeny 1996 2 148 3 166 51 5 12 0 4 4 § 1Z7 19.0 § 
Ankeny 1996 1 161 3 166 51 1 7 0 4 3 § 112 23.2 § 
Ankeny 1996 1 121 3 167 51 1 15 0 3 3 § 12.0 22.8 § 
Ankeny 1996 2 136 3 167 43 0 10 0 3 2 § 10.2 19.2 § 
Ankeny 1996 2 131 3 168 50 0 3 0 2 2 § 11.8 20.6 § 
Ankeny 1996 1 171 3 168 49 0 2 0 2 3 § 13.0 23.4 § 
Ankeny 1996 1 166 3 169 46 1 13 0 4 4 § 11.2 26.6 § 
Ankeny 1996 2 173 3 169 52 0 16 0 4 3 § 9.3 23.0 § 
Ankeny 1996 1 122 3 170 51 0 17 0 3 3 § 10.1 21.6 § 
Ankeny 1996 2 121 3 170 52 6 14 0 4 3 § 11.4 18.0 § 
Ankeny 1996 2 140 3 171 37 1 5 0 4 3 § 11.6 26.5 § 
Ankeny 1996 1 158 3 171 44 0 4 0 4 3 § 12.2 28.1 § 
Table Jl. (continued) 197 
Plant Ear Planting Plant'ng 
Root Stalk Dropped height height to Grain Grain to 
Loe. Year Rep. Ptot^  Set Entry Stand lodging hxiging ears score score anthesis weght moisture mklsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Anteny 1996 2 130 3 172 49 0 5 1 4 4 § 1Z3 21 § 
Anteny 1996 1 163 3 172 50 1 11 0 4 3 § 115 24.2 § 
Aniceny 1996 1 144 3 173 43 0 2 1 1 1 § 9.6 24.8 § 
Ankeny 1996 2 158 3 173 49 0 3 0 1 1 § 13.2 20.4 § 
Ankeny 1996 2 141 3 174 43 5 7 0 4 4 § 13.2 19.4 § 
Ankeny 1996 1 162 3 174 51 0 11 0 4 4 § 12.3 27.3 § 
Ankeny 1996 1 126 3 175 49 1 5 0 3 3 § 14.3 27.1 § 
Ankeny 1996 2 166 3 175 52 0 8 0 3 3 § 15.5 24.2 § 
Ankeny 1996 1 147 3 176 44 0 3 0 2 2 § 12.3 24.3 § 
Ankeny 1996 2 143 3 176 46 0 2 0 3 2 § 12.5 21.0 § 
Ankeny 1996 1 156 3 177 43 0 4 0 3 3 § 1Z0 21.0 § 
Ankeny 1996 2 152 3 177 36 0 1 0 3 2 § 9.9 19.6 § 
Ankeny 1996 2 122 3 178 51 1 5 0 4 3 § 15.2 2Z9 § 
Ankeny 1996 1 159 3 178 50 0 2 0 4 3 § 15.9 22.3 § 
Ankeny 1996 2 126 3 179 49 1 10 0 4 3 § 13.8 26.2 § 
Ankeny 1996 1 165 3 179 35 0 6 1 3 3 § 9.7 28.8 § 
Ankeny 1996 1 1TO 3 180 50 1 8 0 3 3 § 12.6 19.3 § 
Ankeny 1996 2 167 3 180 47 1 5 0 3 3 § 1Z6 20.9 § 
Ankeny 1996 1 211 4 181 51 0 8 0 4 4 § 14.1 27.5 § 
Ankeny 1996 2 219 4 181 50 0 14 2 5 4 § 7.7 24.9 § 
Ankeny 1996 2 185 4 182 48 5 19 0 4 4 § 9.8 31.7 § 
Ankeny 1996 1 219 4 182 34 3 8 0 4 4 § 10.9 31.5 § 
Ankeny 1996 2 211 4 183 51 3 18 0 5 5 § 12.3 31.3 § 
Ankeny 1996 1 234 4 183 41 6 13 0 5 5 § 11.5 33.8 § 
Ankeny 1996 1 217 4 184 51 1 10 0 4 3 § 10.1 19.6 § 
Ankeny 1996 2 234 4 184 52 0 12 0 4 3 § 9.1 19.5 § 
Ankeny 1996 1 191 4 185 41 1 9 0 5 5 § 14.2 34.1 § 
Ankeny 1996 2 227 4 185 36 6 5 1 5 5 § 10.8 31.0 § 
Ankeny 1996 1 199 4 186 44 6 19 0 4 4 § 11.3 29.1 § 
Ankeny 1996 2 202 4 186 51 1 19 0 4 4 § 11.3 30.5 § 
Ankeny 1996 1 207 4 187 48 2 15 1 4 5 § 7.3 31.3 § 
Ankeny 1996 2 230 4 187 52 0 17 0 5 5 § 10.0 29.1 § 
Ankeny 1996 2 215 4 188 52 2 8 0 4 3 § 11.1 26.4 § 
Ankeny 1996 1 221 4 188 48 1 9 0 3 3 § 11.7 28.7 § 
Ankeny 1996 1 201 4 189 46 3 10 1 3 3 § 14.0 28.0 § 
Ankeny 1996 2 205 4 189 46 1 15 0 4 3 § 12.3 24.6 § 
Ankeny 1996 2 216 4 190 37 2 6 0 4 3 § 9.9 18.4 § 
Ankeny 1996 1 225 4 190 49 2 13 1 3 3 § 8.6 23.2 § 
Ankeny 1996 2 199 4 191 36 0 9 0 3 2 § 7.3 16.3 § 
Ankeny 1996 1 210 4 191 42 0 14 0 3 2 § 7.5 175 § 
Ankeny 1996 1 186 4 192 49 1 21 0 4 3 § 10.7 29.1 § 
Ankeny 1996 2 183 4 192 52 5 21 1 4 4 § 10.0 26.4 § 
Ankeny 1996 1 192 4 193 45 0 14 0 4 3 § 7.9 25.4 § 
Ankeny 1996 2 201 4 193 44 0 23 0 3 3 § 8.3 23.8 § 
Ankeny 1996 1 183 4 194 50 0 19 0 3 2 § 11.6 27.8 § 
Ankeny 1996 2 229 4 194 50 1 19 0 4 3 § 13.1 23.3 § 
Ankeny 1996 1 222 4 195 44 0 13 0 2 1 § 7.7 24.0 § 
Ankeny 1996 2 233 4 195 50 1 11 0 2 2 § 5.8 21.2 § 
Ankeny 1996 1 208 4 196 52 1 9 0 3 2 § 10.5 21.6 § 
Ankeny 1996 2 238 4 196 45 0 17 0 3 3 § 10.0 20.2 § 
Ankeny 1996 1 193 4 197 52 0 14 0 3 2 § 8.1 28.2 § 
Ankeny 1996 2 186 4 197 50 1 8 0 3 2 § 8.4 24.5 § 
Ankeny 1996 2 187 4 198 47 0 13 2 3 3 § 9.7 18.7 § 
Ankeny 1996 1 209 4 198 52 0 20 0 3 3 § 8.5 22.7 § 
Ankeny 1996 2 192 4 199 41 0 6 0 3 3 § 11.0 20.6 § 
Ankeny 1996 1 216 4 199 36 1 10 0 3 3 § 9.7 24.1 § 
Ankeny 1996 2 193 4 200 52 0 17 0 3 3 § 8.1 24.8 § 
Ankeny 1996 1 228 4 200 31 0 11 0 4 4 § 8.4 29.9 § 
Ankeny 1996 1 189 4 201 50 0 8 0 3 2 § 13.0 26.2 § 
Ankeny 1996 2 203 4 201 52 0 8 0 2 2 § 10.9 22.2 § 
Ankeny 1996 1 203 4 202 47 1 5 0 4 4 § 9.6 28.9 § 
Ankeny 1996 2 236 4 202 47 0 5 0 4 4 § 12.9 20.4 § 
Ankeny 1996 1 214 4 203 41 0 7 0 3 2 § 12.6 30.0 § 
Ankeny 1996 2 224 4 203 46 0 S 0 4 3 § 12.2 31.4 § 
Ankeny 1996 1 190 4 204 48 0 8 0 4 3 § 16.6 30.0 § 
Ankeny 1996 2 204 4 204 34 0 4 0 3 3 § 12.3 30.0 § 
Ankeny 1996 1 194 4 205 51 0 8 0 3 3 § 12.3 23.8 § 
Ankeny 1996 2 213 4 205 52 0 8 0 4 3 § 12.9 21.6 § 
Table Jl. (continued) 
Plant Ear Planting Planting 
Root Staflc Dropped heigttt height to Grain Grain to 
Loc. Year Rep. Ptat^  Set Entry Stand lodging kxlging ears score score anthesis weight moisture tnkisflk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1996 2 218 4 206 42 0 16 0 4 4 § 13.3 24.8 § 
Ankeny 1996 1 237 4 206 52 0 12 0 4 4 § 15.6 22.9 § 
Ankeny 1996 2 189 4 207 52 0 10 0 4 4 § 13.4 25.3 § 
Ankeny 1996 1 204 4 207 52 0 14 0 4 3 § 11.8 28.7 § 
Ankeny 1996 2 214 4 208 52 0 18 0 4 4 § 115 21.8 § 
Ankeny 1996 1 232 4 208 40 0 13 0 4 3 § 13.2 22.7 § 
Ankeny 1996 1 188 4 209 51 0 5 0 3 3 § 13.7 26.6 § 
Ankeny 1996 2 194 4 209 52 0 3 0 3 2 § 13.0 23.9 § 
Ankeny 1996 1 239 4 210 52 3 8 0 4 3 § 16.4 23.8 § 
Ankeny 1996 2 226 4 210 52 0 8 0 3 4 § 13.3 24.7 § 
Ankeny 1996 2 200 4 211 47 0 6 0 3 3 § 10.2 19.7 § 
Ankeny 1996 1 240 4 211 51 0 6 0 3 3 § 11.8 18.5 § 
Ankeny 1996 2 196 4 212 33 0 7 0 3 3 § 9.7 21.6 § 
Ankeny 1996 1 212 4 212 39 0 7 0 3 3 § 10.9 23.1 § 
Ankeny 1996 1 223 4 213 51 1 12 0 3 3 § 13.0 30.7 § 
Ankeny 1996 2 235 4 213 52 0 7 0 4 4 § 14.7 25.7 § 
Ankeny 1996 1 231 4 214 38 0 3 0 3 3 § 1Z6 22.1 § 
Ankeny 1996 2 239 4 214 42 0 1 0 3 2 § 9.9 22.1 § 
Ankeny 1996 1 215 4 215 49 2 10 0 3 2 § 15.3 30.4 § 
Ankeny 1996 2 222 4 215 52 2 6 0 3 3 § 14.9 27.0 § 
Ankeny 1996 1 230 4 216 52 0 12 0 4 3 § 15.3 27.1 § 
Ankeny 1996 2 231 4 216 49 0 6 0 4 4 § 15.0 26.0 § 
Ankeny 1996 1 196 4 217 42 0 5 0 3 3 § 10.6 22.2 § 
Ankeny 1996 2 228 4 217 41 0 6 0 3 3 § 10.9 22.8 § 
Ankeny 1996 2 206 4 218 49 0 11 0 3 2 § 1Z8 22.7 § 
Ankeny 1996 1 226 4 218 48 0 7 0 3 2 § 13.3 26.2 § 
Ankeny 1996 2 181 4 219 52 0 7 0 4 3 § 15.7 22.1 § 
Ankeny 1996 1 236 4 219 50 0 11 0 3 3 § 13.2 25.1 § 
Ankeny 1996 1 202 4 220 52 0 6 0 3 2 § 11.5 26.8 § 
Ankeny 1996 2 212 4 220 50 0 8 1 3 3 § 7.9 26.5 § 
Ankeny 1996 1 187 4 221 50 1 14 0 3 3 § 14.0 30.3 § 
Ankeny 1996 2 217 4 221 39 0 13 0 4 4 § 9.4 24.8 § 
Ankeny 1996 1 224 4 222 52 2 15 0 3 3 § 10.8 27.7 § 
Ankeny 1996 2 223 4 222 52 0 9 1 4 3 § 12.4 24.4 § 
Ankeny 1996 1 205 4 223 40 0 16 0 4 4 § 9.0 27.1 § 
Ankeny 1996 2 208 4 223 40 0 20 0 4 4 § 8.5 25.1 § 
Ankeny 1996 1 195 4 224 52 5 10 1 5 4 § 13.7 31.7 § 
Ankeny 1996 2 220 4 224 46 10 23 0 5 4 § 9.2 29.2 § 
Ankeny 1996 1 197 4 225 51 1 13 0 5 4 § 12.7 28.7 § 
Ankeny 1996 2 207 4 225 48 1 18 1 4 4 § 12.2 30.6 § 
Ankeny 1996 1 200 4 226 39 2 11 0 4 4 § 10.1 22.3 § 
Ankeny 1996 2 225 4 226 45 1 13 0 4 4 § 11.9 25.5 § 
Ankeny 1996 1 182 4 227 50 1 13 1 4 3 § 8.9 27.8 § 
Ankeny 1996 2 209 4 227 45 0 13 0 4 4 § 8.7 21.8 § 
Ankeny 1996 1 213 4 228 49 0 19 0 3 3 § 11.8 32.2 § 
Ankeny 1996 2 221 4 228 52 3 8 0 3 3 § 1Z6 26.3 § 
Ankeny 1996 2 198 4 229 37 0 3 0 3 3 § 9.6 19.2 § 
Ankeny 1996 1 218 4 229 51 1 11 0 3 3 § 11.2 18.7 § 
Ankeny 1996 1 185 4 230 52 1 10 0 3 3 § 10.1 24.0 § 
Ankeny 1996 2 240 4 230 52 1 14 0 4 4 § 12.0 21.8 § 
Ankeny 1996 2 195 4 231 52 0 7 0 3 3 § 12.4 23.5 § 
Ankeny 1996 1 227 4 231 21 1 3 0 3 3 § 8.2 27.6 § 
Ankeny 1996 2 190 4 232 52 0 9 0 4 3 § 11.8 22.7 § 
Ankeny 1996 1 235 4 232 52 0 19 0 4 4 § 11.7 22.1 § 
Ankeny 1996 2 197 4 233 51 0 4 0 4 3 § 1Z6 19.6 § 
Ankeny 1996 1 220 4 233 51 0 9 0 4 3 § 12.4 20.2 § 
Ankeny 1996 1 229 4 234 50 0 7 0 3 3 § 13.2 24.3 § 
Ankeny 1996 2 237 4 234 48 0 15 0 4 4 § 10.7 22.3 § 
Ankeny 1996 1 206 4 235 46 0 9 1 3 2 § 11.5 26.0 § 
Ankeny 1996 2 210 4 235 52 0 7 0 3 3 § 11.6 24.5 § 
Ankeny 1996 1 181 4 236 36 0 8 0 3 3 § 13.2 22.9 § 
Ankeny 1996 2 191 4 236 36 0 7 0 3 3 § 9.9 20.9 § 
Ankeny 1996 2 188 4 237 42 0 3 0 3 3 § 9.8 22.1 § 
Ankeny 1996 1 238 4 237 52 0 9 0 3 3 § 11.4 22.0 § 
Ankeny 1996 2 184 4 238 46 0 5 0 4 3 § 14.1 22.7 § 
Ankeny 1996 1 233 4 238 50 0 6 1 4 4 § 11.4 20.4 § 
Ankeny 1996 1 198 4 239 52 0 11 0 4 4 § 14.0 21.8 § 
Ankeny 1996 2 232 4 239 52 0 5 0 4 3 § 12.8 21.9 § 
Table Jl. (continued) 199 
Plant Ear Planting Planting 
Root Staflc Dropped height height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entry Stand kxiging lodging ears score score anttiesis weight trwisture mkteilk 
no. no. no. no. (1-5)^  (1-S)^  days lbs. % days 
Ankeny 1996 1 184 4 240 42 0 8 0 3 3 § 11.4 30.9 § 
Antony 1996 2 182 4 240 48 0 5 0 3 3 § 11.5 27.7 § 
Ankeny 1996 1 273 5 241 43 5 15 1 4 4 § 7.6 23.2 § 
Ankeny 1996 2 264 5 241 36 4 9 0 4 4 § 8.1 25.8 § 
Ankeny 1996 1 269 5 242 52 2 14 0 4 4 § 10.1 27.8 § 
Ankeny 1996 2 272 5 242 48 2 13 0 5 4 § 9.5 27.4 § 
Ankeny 1996 2 258 5 243 50 4 17 0 4 4 § 8.6 30.5 § 
Ankeny 1996 1 263 5 243 45 6 20 0 3 4 § 7.0 34.7 § 
Ankeny 1996 1 274 5 244 49 0 14 0 3 2 § 10.9 26.2 § 
Ankeny 1996 2 266 5 244 48 2 14 0 4 3 § 10.3 272 § 
Ankeny 1996 2 263 5 245 50 7 8 1 5 4 § 12.4 24.1 § 
Ankeny 1996 1 299 5 245 48 0 5 0 5 4 § 12.6 25.0 § 
Ankeny 1996 2 246 5 246 51 0 22 0 4 4 § 10.3 31.0 § 
Ankeny 1996 1 279 5 246 47 0 23 0 4 4 § 13.8 29.0 § 
Ankeny 1996 2 2S1 5 247 44 7 9 0 5 5 § 8.7 325 § 
Ankeny 1996 1 275 5 247 47 7 20 2 4 4 § 1Z2 28.3 § 
Ankeny 1996 1 249 5 248 49 0 17 0 3 3 § 9.9 282 § 
Ankeny 1996 2 269 5 248 52 0 21 0 4 4 § 9.4 24.3 § 
Ankeny 1996 2 245 5 249 45 0 18 0 3 3 § 8.5 24.6 § 
Ankeny 1996 1 294 5 249 46 1 4 1 3 3 § 9.3 23.3 § 
Ankeny 1996 1 254 5 250 48 6 15 0 4 4 § 9.2 26.0 § 
Ankeny 1996 2 261 5 250 52 1 20 2 4 4 § 10.9 227 § 
Ankeny 1996 1 253 5 251 52 0 16 0 3 3 § 10.3 23.6 § 
Ankeny 1996 2 292 5 251 51 2 13 0 3 3 § 10.2 23.5 § 
Ankeny 1996 1 276 5 252 41 0 6 0 3 3 § 8.7 20.3 § 
Ankeny 1996 2 288 5 252 45 0 4 0 1 1 § 8.8 19.5 § 
Ankeny 1996 1 290 5 253 52 0 4 0 3 3 § 9.7 182 § 
Ankeny 1996 2 296 5 253 43 0 6 0 2 2 § 8.6 17.7 § 
Ankeny 1996 1 255 5 254 52 1 9 0 2 2 § 8.4 19.6 § 
Ankeny 1996 2 283 5 254 52 0 20 0 1 2 § 7.3 19.3 § 
Ankeny 1996 2 249 5 255 50 0 2 1 3 3 § 8.1 19.0 § 
Ankeny 1996 1 280 5 255 49 0 4 0 3 3 § 5.8 17.0 § 
Ankeny 1996 1 260 5 256 52 0 8 0 3 2 § 9.7 20.7 § 
Ankeny 1996 2 295 5 256 47 0 2 0 2 1 § 9.6 212 § 
Aniceny 1996 1 248 5 257 48 0 16 0 2 2 § 6.5 25.2 § 
Ankeny 1996 2 254 5 257 52 0 11 2 3 3 § 6.6 20.8 § 
Ankeny 1996 1 252 5 258 50 0 20 0 2 2 § 7.3 212 § 
Ankeny 1996 2 279 5 258 47 0 7 0 2 2 § 6.6 21.5 § 
Ankeny 1996 1 300 5 259 52 0 11 0 3 3 § 7.9 18.1 § 
Ankeny 1996 2 298 5 259 51 0 3 0 2 1 § 9.4 18.9 § 
Ankeny 1996 1 287 5 260 51 0 13 0 4 2 § 12.4 20.6 § 
Ankeny 1996 2 289 5 260 52 0 9 0 3 3 § 10.8 20.9 § 
Ankeny 1996 1 292 5 261 43 0 9 0 3 3 § 11.4 722 § 
Ankeny 1996 2 285 5 261 52 0 13 0 3 3 § 9.8 21.8 § 
Ankeny 1996 2 262 5 262 51 2 16 0 3 3 § 11.1 18.8 § 
Ankeny 1996 1 284 5 262 39 1 11 0 2 3 § 9.0 28.4 § 
Ankeny 1996 2 241 5 263 52 2 3 0 4 3 § 14.9 21.7 § 
Ankeny 1996 1 282 5 263 42 1 11 0 3 3 § 9.5 25.3 § 
Ankeny 1996 2 255 5 264 52 0 8 0 3 3 § 13.2 17.9 § 
Ankeny 1996 1 291 5 264 52 0 10 0 3 3 § 1Z6 17.1 § 
Ankeny 1996 1 247 5 265 42 0 3 0 2 1 § 1Z5 26.8 § 
Ankeny 1996 2 248 5 265 52 1 6 0 3 3 § 15.3 25.1 § 
Ankeny 1996 2 244 5 266 44 0 4 0 4 3 § 12.9 23.3 § 
Ankeny 1996 1 270 5 266 52 0 11 0 4 4 § 13.0 23.3 § 
Ankeny 1996 1 259 5 267 50 0 2 0 3 3 § 13.8 223 § 
Ankeny 1996 2 257 5 267 49 0 13 0 4 3 § 13.8 23.0 § 
Ankeny 1996 1 271 5 268 43 0 6 1 3 2 § 124 23.0 § 
Ankeny 1996 2 275 5 268 44 0 8 0 3 2 § 125 228 § 
Ankeny 1996 1 293 5 269 36 0 5 0 3 3 § 10.9 27.7 § 
Ankeny 1996 2 290 5 269 45 0 6 0 2 2 § 10.8 24.9 § 
Ankeny 1996 2 267 5 270 49 0 6 0 3 3 § 13.4 21.8 § 
Ankeny 1996 1 281 5 270 50 0 11 0 3 3 § 13.5 24.7 § 
Ankeny 1996 2 256 5 271 31 1 1 0 3 2 § 8.7 20.9 § 
Ankeny 1996 1 262 5 271 42 0 7 0 2 1 § 8.3 25.0 § 
Ankeny 1996 2 243 5 272 50 0 5 0 3 2 § 11.8 2SJ2 § 
Ankeny 1996 1 289 5 272 47 0 7 0 3 3 § 11.2 25.3 § 
Ankeny 1996 1 285 5 273 46 0 7 0 3 3 § 13.5 23.5 § 
Ankeny 1996 2 294 5 273 52 2 7 0 3 2 § 126 21.6 § 
Tible Jl. (contumtd) 200 
Plant Ear Planting Planting 
Root StaOc Dropped heigtit height to Grain Grain to 
LOG. Year Rep. Ptot^  Set Entry Stand k)dging kidging ears score score anthesis weight moisture midsflk 
no. no. no. no. (1-5)^  (1-5)* days lbs. % days 
Ankerry 1996 1 297 5 274 52 0 7 0 4 4 § 10.5 26.1 § 
Ankeny 1996 2 281 5 274 52 0 5 0 4 4 § 1Z5 23.9 § 
Antony 1996 1 272 5 275 42 0 4 0 3 2 § 13.8 26.4 § 
Ankeny 1996 2 282 5 275 46 0 4 0 3 2 § 15.1 23.1 § 
Ankeny 1996 2 242 5 276 46 0 2 0 4 3 § 12.1 21.5 § 
Ankeny 1996 1 286 5 276 47 2 6 0 4 3 § 12.0 241 § 
Ankeny 1996 1 244 5 277 46 0 5 0 2 1 § 9.7 26.3 § 
Ankeny 1996 2 300 5 277 49 0 4 0 3 2 § 12.3 19.8 § 
Ankeny 1996 1 283 5 278 40 0 6 0 2 2 § 8.0 27.4 § 
Ankeny 1996 2 299 5 278 51 0 5 0 2 2 § 12.9 20.1 § 
Ankeny 1996 1 267 5 279 45 0 16 0 3 3 § 11.9 30.5 § 
Ankeny 1996 2 270 5 279 47 0 9 0 4 4 § 14.3 28.5 § 
Ankeny 1996 1 246 5 280 46 0 12 0 2 2 § 9.3 25.9 § 
Ankeny 1996 2 286 5 280 47 1 11 0 3 2 § 11.3 20.1 § 
Ankeny 1996 2 265 5 281 45 7 18 0 5 5 § 7.8 29.8 § 
Ankeny 1996 1 298 5 281 43 3 16 1 5 4 § 11.1 27.4 § 
Ankeny 1996 2 260 5 282 41 0 6 0 4 2 § 9.3 19.6 § 
Ankeny 1996 1 266 5 282 43 0 6 1 3 2 § 5.8 23.5 § 
Ankeny 1996 2 259 5 283 33 2 10 0 4 4 § 7.4 25.8 § 
Ankeny 1996 1 265 5 283 34 0 14 0 3 3 § 7.4 31.6 § 
Ankeny 1996 1 251 5 284 51 10 12 0 5 5 § 13.7 28.6 § 
Ankeny 1996 2 273 5 284 40 8 10 0 5 4 § 11.7 272 § 
Ankeny 1996 1 250 5 285 52 0 24 0 3 3 § 9.4 25.5 § 
Ankeny 1996 2 274 5 285 51 0 12 1 3 3 § 8.5 23.5 § 
Ankeny 1996 1 242 5 286 42 0 17 1 2 3 § 6.7 33.1 § 
Ankeny 1996 2 278 5 286 49 0 10 0 3 3 § 11.7 25.4 § 
Ankeny 1996 1 245 5 287 35 1 9 0 3 3 § 8.3 33.1 § 
Ankeny 1996 2 284 5 287 38 3 8 0 4 3 § 10.3 27.9 § 
Ankeny 1996 2 252 5 288 49 7 16 0 5 4 § 10.7 26.8 § 
Ankeny 1996 1 261 5 288 43 2 10 0 3 2 § 11.2 25.1 § 
Ankeny 1996 2 253 5 289 52 0 23 0 4 3 § 7.4 19.4 § 
Ankeny 1996 1 264 5 289 43 0 12 0 3 3 § 6.1 29.9 § 
Ankeny 1996 1 257 5 290 45 0 12 1 3 3 § 10.5 26.2 § 
Ankeny 1996 2 293 5 290 41 0 16 0 3 2 § 9.4 23.6 § 
Ankeny 1996 1 277 5 291 52 0 9 0 2 3 § 11.9 22.2 § 
Ankeny 1996 2 287 5 291 47 0 8 0 2 2 § 1Z3 25.4 § 
Ankeny 1996 1 256 5 292 51 0 5 0 3 2 § 12.3 23.2 § 
Ankeny 1996 2 291 5 292 51 0 4 0 2 2 § 14.4 22.1 § 
Ankeny 1996 1 268 5 293 46 0 6 1 3 2 § 11.0 22.5 § 
Ankeny 1996 2 276 5 293 39 0 5 0 2 2 § 9.0 21.2 § 
Ankeny 1996 2 268 5 294 50 0 4 0 3 2 § 11.3 29.3 § 
Ankeny 1996 1 296 5 294 50 0 3 0 3 2 § 10.7 25.6 § 
Ankeny 1996 1 258 5 295 52 0 5 0 3 3 § 13.4 24.7 § 
Ankeny 1996 2 280 5 295 50 0 7 0 3 2 § 14.1 26.0 § 
Ankeny 1996 2 271 5 296 44 0 7 0 4 3 § 11.4 23.3 § 
Ankeny 1996 1 295 5 296 52 0 10 0 3 3 § 13.3 21.5 § 
Ankeny 1996 1 243 5 297 45 0 13 0 2 2 § 9.5 31.4 § 
Ankeny 1996 2 277 5 297 45 0 14 0 3 3 § 1Z0 21.6 § 
Ankeny 1996 1 241 5 298 49 0 12 0 2 2 § 12.4 25.3 § 
Ankeny 1996 2 297 5 298 52 0 14 0 2 2 § 15.9 22.3 § 
Ankeny 1996 2 250 5 299 48 0 9 0 5 4 § 13.8 28.0 § 
Ankeny 1996 1 288 5 299 49 0 7 0 4 3 § 14.9 26.4 § 
Ankeny 1996 2 247 5 300 52 0 2 0 3 3 § 11.3 22.6 § 
Ankeny 1996 1 278 5 300 51 0 6 0 4 3 § 10.1 23.4 § 
Ankeny 1996 2 321 6 301 52 2 7 1 S 4 § 9.6 23.7 § 
Ankeny 1996 1 353 6 301 52 1 9 0 4 3 § 8.3 25.6 § 
Ankeny 1996 1 328 6 302 48 2 16 0 5 4 § 11.6 26.5 § 
Ankeny 1996 2 332 6 302 44 6 8 0 4 4 § 9.6 28.3 § 
Ankeny 1996 1 350 6 303 52 1 16 0 4 4 § 7.5 22.5 § 
Ankeny 1996 2 350 6 303 52 0 9 0 3 3 § 8.3 21.0 § 
Ankeny 1996 1 308 6 304 52 0 9 0 5 4 § 11.9 28.7 § 
Ankeny 1996 2 333 6 304 52 0 8 1 4 3 § 8.0 272 § 
Ankeny 1996 1 349 6 305 52 2 9 0 3 3 § 9.2 22.9 § 
Ankeny 1996 2 352 6 305 47 1 13 0 2 2 § 8.8 23.8 § 
Ankeny 1996 1 323 6 306 52 2 8 0 5 4 § 7.8 30.2 § 
Ankeny 1996 2 327 6 306 49 2 14 1 4 3 § 1Z5 26.8 § 
Ankeny 1996 2 317 6 307 52 0 6 0 4 2 § 10.0 24.4 § 
Ankeny 1996 1 343 6 307 52 6 8 0 4 4 § 12.0 27.B § 
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Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entry Stand kxlgbig kxlging ears score score anthesis weight moisture mldsilk 
no. no. no. no. (1-5)* (1-5)* days Its. % days 
Ankeny 1996 2 308 6 308 51 0 13 0 3 3 § 12.7 2Z5 § 
Ankeny 1996 1 338 6 308 52 0 8 0 4 3 § 11.3 21.2 § 
Aniony 1996 2 314 6 309 50 4 14 0 3 2 § ^Z1 2S.0 § 
Ankeny 1996 1 333 6 309 40 0 11 0 5 4 § 11.4 28.0 § 
Ankeny 1996 1 340 6 310 51 0 8 0 3 3 § 10.5 20.1 § 
Ankeny 1996 2 344 6 310 50 0 12 0 3 2 § 9.5 21.3 § 
Ankeny 1996 1 314 6 311 40 2 6 0 4 3 § 11.0 24.2 § 
Ankeny 1996 2 3S3 6 311 48 0 9 0 3 3 § 9.1 23.9 § 
Ankeny 1996 2 313 6 312 46 1 11 0 2 2 § 9.2 17.3 § 
Ankeny 1996 1 325 6 312 45 0 6 0 3 4 § 8.5 18.6 § 
Ankeny 1996 1 307 6 313 44 0 6 0 2 2 § 6.8 22.2 § 
Ankeny 1996 2 331 6 313 43 0 6 0 2 1 § 9.8 19.2 § 
Ankeny 1996 1 335 6 314 52 0 4 1 3 3 § 11.5 23.2 § 
Ankeny 1996 2 328 6 314 49 0 4 0 3 3 § 10^  20.5 § 
Ankeny 1986 1 305 6 315 52 0 16 0 3 2 § 72 21.8 § 
Ankeny 1996 2 357 6 315 49 0 9 0 3 2 § 9.0 18.3 § 
Ankeny 1996 2 325 6 316 34 0 6 0 4 3 § 7.5 17.5 § 
Ankeny 1996 1 342 6 316 36 0 3 0 3 2 § 6.5 20.1 § 
Ankeny 1996 1 318 6 317 52 0 8 0 2 2 § 8.3 19.5 § 
Ankeny 1996 2 337 6 317 46 0 7 0 1 2 § 9.0 17.1 § 
Ankeny 1996 1 344 6 318 52 0 24 0 4 4 § 11.2 30.0 § 
Ankeny 1996 2 3S5 6 318 50 0 18 0 3 3 § 9.7 23.4 § 
Ankeny 1996 1 329 6 319 46 2 16 0 4 4 § 9.5 72.7 § 
Ankeny 1996 2 348 6 319 42 0 20 0 3 3 § 10.1 23.5 § 
Ankeny 1996 1 324 6 320 42 0 10 0 3 2 § 6.3 18.8 § 
Ankeny 1996 2 335 6 320 48 0 3 0 2 2 § 7.5 16.1 § 
Ankeny 1996 1 312 6 321 46 0 10 0 5 4 § 1Z7 26.2 § 
Ankeny 1996 2 330 6 321 52 0 21 0 5 4 § 12.0 24.4 § 
Ankeny 1996 2 310 6 322 51 0 9 0 2 2 § 13.4 2Z9 § 
Ankeny 1996 1 346 6 322 46 0 3 0 3 3 § 124 23.1 § 
Ankeny 1996 2 306 6 323 50 0 11 0 4 3 § 1Z4 23.1 § 
Ankeny 1996 1 354 6 323 50 0 9 0 4 4 § 13.9 23.0 § 
Ankeny 1996 1 306 6 324 52 0 7 0 3 3 § 14.2 29.5 § 
Ankeny 1996 2 354 6 324 50 0 9 0 3 3 § 13.3 25.9 § 
Ankeny 1996 1 317 6 325 52 2 9 0 4 3 § 1Z7 202 § 
Ankeny 1996 2 326 6 325 51 0 8 0 4 3 § 11.7 19.0 § 
Ankeny 1996 1 310 6 326 47 0 7 0 5 4 § 13.0 21.5 § 
Ankeny 1996 2 360 6 326 50 0 9 0 4 4 § 14.2 2Z0 § 
Ankeny 1996 1 326 6 327 41 0 8 0 1 2 § 9.5 19.2 § 
Ankeny 1996 2 349 6 327 35 0 10 0 1 2 § 7.1 17.0 § 
Ankeny 1996 1 309 6 328 49 2 9 0 4 4 § 11.0 24.0 § 
Ankeny 1996 2 346 6 328 50 0 11 0 3 3 § 9.9 20.7 § 
Ankeny 1996 1 319 6 329 50 3 12 0 3 3 § 1Z5 21.3 § 
Ankeny 1996 2 309 6 329 51 0 14 0 3 3 § 10.3 20.6 § 
Ankeny 1996 1 330 6 330 51 0 9 0 4 3 § 1Z4 20.7 § 
Ankeny 1996 2 334 6 330 47 0 4 0 2 2 § 11.8 19.7 § 
Ankeny 1996 2 324 6 331 51 0 9 0 3 2 § 11.4 19.3 § 
Ankeny 1996 1 355 6 331 49 0 1 0 3 3 § 1Z3 21.4 § 
Ankeny 1996 1 313 6 332 52 0 9 0 3 3 § 1Z3 18.8 § 
Ankeny 1996 2 351 6 332 52 0 6 0 2 2 § 11.7 17.5 § 
Ankeny 1996 2 302 6 333 51 0 3 0 3 3 § 10.0 18.1 § 
Ankeny 1996 1 337 6 333 52 0 8 0 4 4 § 1Z0 19.4 § 
Ankeny 1996 2 307 6 334 52 0 13 0 3 3 § 8.8 21.5 § 
Ankeny 1996 1 348 6 334 49 0 13 0 4 3 § 1Z1 23.2 § 
Ankeny 1996 1 303 6 335 48 0 3 0 3 3 § 10.5 28.8 § 
Ankeny 1996 2 304 6 335 52 0 7 0 3 2 § 10.6 20.3 § 
Ankeny 1996 1 334 6 336 45 2 5 0 3 3 § 14.3 29.6 § 
Ankeny 1996 2 359 6 336 44 0 2 0 3 2 § 10.7 27.7 § 
Ankeny 1996 1 336 6 337 49 0 11 0 3 3 § 13.3 20.2 § 
Ankeny 1996 2 345 6 337 52 0 10 1 3 3 § 10.3 19.6 § 
Ankeny 1996 1 320 6 338 42 0 1 1 3 2 § 1Z5 17.6 § 
Ankeny 1996 2 322 6 338 44 0 1 2 3 2 § 10.0 17.1 § 
Ankeny 1996 2 301 6 339 52 0 9 0 3 3 § 11.9 21.7 § 
Ankeny 1996 1 359 6 339 51 0 14 0 3 3 § 11.8 21.0 § 
Ankeny 1996 1 358 6 340 51 0 6 0 3 2 § 11.3 19.8 § 
Ankeny 1996 2 358 6 340 52 0 1 1 2 2 § 13.4 21.3 § 
Ankeny 1996 2 303 6 341 51 1 11 2 3 3 § 7.7 2Z8 § 
Ankeny 1996 1 352 6 341 49 0 13 0 4 4 § 8.2 26.5 § 
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Plant Ear Planting Planting 
Root StaOc Dropped heigtt heigtit to Grain Grain to 
Loc. Year Rep. Pkjt^  Set Entry Stand lodging lodging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)^  days bs. % days 
Antony 1996 1 360 6 342 28 0 5 0 5 5 § 8.2 24.5 § 
Antony 1996 2 341 6 342 40 0 15 1 4 4 § 10.0 24.0 § 
Antony 1996 2 319 6 343 45 0 13 0 4 3 § 9.2 19.9 § 
Antony 1996 1 351 6 343 46 0 12 1 5 4 § 9.6 24.0 § 
Antony 1996 2 305 6 344 52 3 15 0 4 3 § 11.1 25.9 § 
Antony 1996 1 331 6 344 52 1 9 0 4 4 § 1Z4 25.6 § 
Antony 1996 1 302 6 345 47 0 11 0 3 3 § 7.4 24.0 § 
Antony 1996 2 339 6 345 51 0 10 1 3 3 § 8.7 18.8 § 
Antony 1996 1 341 6 346 50 1 22 0 5 4 § 14.3 30.1 § 
Antony 1996 2 343 6 346 43 0 15 2 5 4 § 9.7 24.7 § 
Antony 1996 2 315 6 347 50 0 8 1 1 1 § 7.8 15.8 § 
Antony 1996 1 332 6 347 50 0 9 0 2 2 § 8.4 17.7 § 
Antony 1996 2 336 6 348 39 0 14 0 3 2 § 9.9 20.5 § 
Antony 1996 1 345 6 348 46 0 22 1 4 3 § 8.3 22.4 § 
Antony 1996 1 339 6 349 48 1 13 0 5 4 § 9.6 23.3 § 
Antony 1996 2 347 6 349 51 0 14 0 4 3 § 10.7 27.0 § 
Antony 1996 1 304 6 350 40 4 9 0 3 3 § 11.8 30.6 § 
Antony 1996 2 316 6 350 47 11 8 0 3 2 § 10.6 28.8 § 
Antony 1996 1 322 6 351 50 0 7 0 5 4 § 13.1 25.3 § 
Antony 1996 2 340 6 351 47 1 4 1 4 3 § 11.1 21.7 § 
Antony 1996 1 301 6 352 50 0 9 0 3 3 § 16.1 25.7 § 
Antony 1996 2 356 6 352 52 0 5 0 4 3 § 14.9 21.1 § 
Antony 1996 1 311 6 353 45 1 7 0 4 4 § 1Z6 27.3 § 
Antony 1996 2 318 6 353 45 1 11 1 3 3 § 10.6 22.4 § 
Antony 1996 1 321 6 354 50 0 12 2 4 4 § 13.4 26.7 § 
Antony 1996 2 342 6 354 52 0 9 0 4 4 § 10.7 21.0 § 
Antony 1996 2 320 6 355 48 0 1 0 3 2 § 11.2 22.2 § 
Antony 1996 1 356 6 355 51 0 4 0 4 3 § 11.1 21.1 § 
Antony 1996 2 312 6 356 37 2 5 1 2 2 § 8.3 24.5 § 
Antony 1996 1 347 6 356 49 0 7 0 3 3 § 1Z0 23.1 § 
Antony 1996 1 316 6 357 47 0 1 0 4 4 § 11.2 21.1 § 
Antony 1996 2 338 6 357 51 0 5 0 4 3 § 13.2 202 § 
Antony 1996 1 327 6 358 39 0 3 0 2 2 § 11.7 26.2 § 
Antony 1996 2 323 6 358 43 0 4 0 3 2 § 9.9 21.2 § 
Antony 1996 1 315 6 359 49 0 2 0 3 2 § 1Z7 20.7 § 
Antony 1996 2 329 6 359 42 0 4 0 3 2 § 13.1 19.6 § 
Antony 1996 2 311 6 360 51 0 11 0 2 2 § 1Z1 23.0 § 
Antony 1996 1 357 6 360 52 0 9 0 2 2 § 11.7 20.6 § 
Antony 1996 2 396 7 361 48 1 19 1 4 4 § 7.9 28.9 § 
Antony 1996 1 402 7 361 51 0 15 0 4 4 § 13.9 31.5 § 
Antony 1996 1 363 7 362 50 2 14 0 4 3 § 10.2 24.9 § 
Antony 1996 2 365 7 362 37 0 15 0 4 4 § 6.9 24.8 § 
Antony 1996 1 388 7 363 50 0 4 0 3 2 § 11.0 23.2 § 
Antony 1996 2 382 7 363 52 0 8 0 3 3 § 10.0 18.1 § 
Antony 1996 1 372 7 364 47 0 5 0 2 2 § 10.4 21.5 § 
Antony 1996 2 401 7 364 49 3 5 0 2 2 § 8.8 16.6 § 
Antony 1996 2 380 7 365 36 0 9 0 4 4 § 9.8 25.5 § 
Antony 1996 1 408 7 365 43 0 22 0 4 4 § 7.6 26.6 § 
Antony 1996 1 395 7 366 41 0 7 0 4 3 § 10.7 24.8 § 
Antony 1996 2 384 7 366 33 0 3 3 4 4 § 11.6 2Z6 § 
Antony 1996 2 373 7 367 52 1 20 0 4 4 § 11.1 3Z7 § 
Antony 1996 1 410 7 367 52 1 9 1 4 4 § 8.2 33.4 § 
Antony 1996 1 392 7 368 52 0 20 0 5 4 § 9.8 26.7 § 
Antony 1996 2 399 7 368 51 0 16 1 4 3 § 9.2 72A § 
Antony 1996 1 413 7 369 44 0 12 0 4 4 § 10.1 31.7 § 
Antony 1996 2 416 7 369 35 0 5 0 3 4 § 7.5 30.8 § 
Antony 1996 2 362 7 370 52 0 19 1 5 4 § 11.0 25.5 § 
Antony 1996 1 398 7 370 52 0 24 0 4 4 § 11.6 2S.7 § 
Antony 1996 2 363 7 371 51 0 24 0 4 3 § 8.3 18.1 § 
Antony 1996 1 383 7 371 47 0 25 1 4 4 § 8.0 19.9 § 
Antony 1996 1 391 7 372 52 1 5 1 3 2 § 6.4 25.9 § 
Antony 1996 2 412 7 372 50 0 2 0 2 1 § 9.1 2Z3 § 
Antony 1996 2 387 7 373 50 0 13 0 3 3 § 7.5 20.2 § 
Antony 1996 1 412 7 373 52 0 27 0 4 3 § 7.6 20.8 § 
Antony 1996 1 379 7 374 50 0 6 0 3 3 § 1Z4 18.1 § 
Antony 1996 2 381 7 374 52 0 6 0 3 2 § 10.8 18.1 § 
Antony 1996 1 369 7 375 44 0 14 0 3 2 § 7.3 17.8 § 
Antony 1996 2 398 7 375 52 0 17 0 2 2 § 8.3 16.5 § 
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Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Plot^  Set Entry Stand kxiging lodging ears score score anttiesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)^  days lbs. % days 
Ankeny 1996 1 367 7 376 47 0 10 0 2 2 § 7.7 16.9 § 
Ankeny 1996 2 400 7 376 41 0 14 0 2 2 § 8.0 17.3 § 
Ankeny 1996 1 389 7 377 39 0 9 0 2 2 § 8.6 18.9 § 
Ankeny 1996 2 383 7 377 47 0 8 1 2 2 § 8.0 14.7 § 
Ankeny 1996 2 391 7 378 44 0 9 0 3 3 § 11.6 22.0 § 
Ankeny 1996 1 407 7 378 47 0 14 0 3 3 § 10.8 23.6 § 
Ankeny 1996 2 368 7 379 50 0 16 0 4 3 § 10.2 18.8 § 
Ankeny 1996 1 385 7 379 50 0 18 0 4 4 § 7.8 19.4 § 
Ankeny 1996 1 418 7 380 52 0 23 0 2 2 § 5.8 17.3 § 
Ankeny 1996 2 414 7 380 52 0 19 0 2 2 § 8.2 15.9 § 
Ankeny 1996 1 368 7 381 45 0 3 0 3 3 § 11.7 24.0 § 
Ankeny 1996 2 409 7 381 51 3 17 0 3 3 § 11.6 22.7 § 
Ankeny 1996 1 394 7 382 52 0 13 0 3 3 § 1Z3 20.7 § 
Ankeny 1996 2 408 7 382 52 0 18 0 3 3 § 8.7 22.5 § 
Ankeny 1996 1 374 7 383 48 0 13 0 3 3 § 11.6 19.6 § 
Ankeny 1996 2 377 7 383 50 0 6 0 3 3 § 10.7 18.5 § 
Ankeny 1996 1 390 7 384 50 0 14 0 5 4 § 14.7 25.4 § 
Ankeny 1996 2 407 7 384 49 1 13 0 5 4 § 12.3 28.5 § 
Ankeny 1996 1 400 7 385 52 0 14 1 3 3 § 10.6 20.8 § 
Ankeny 1996 2 392 7 385 52 0 10 0 3 3 § 11.7 21.4 § 
Ankeny 1996 1 380 7 386 48 0 16 0 4 4 § 12.5 18.5 § 
Ankeny 1996 2 375 7 386 50 0 14 0 3 3 § 1Z9 19.3 § 
Ankeny 1996 1 378 7 387 52 0 8 0 3 2 § 14.4 23.4 § 
Ankeny 1996 2 397 7 387 52 0 6 0 3 2 § 1Z6 20.3 § 
Ankeny 1996 1 366 7 388 50 1 12 0 4 4 § 13.2 25.2 § 
Ankeny 1996 2 418 7 388 49 0 8 1 3 3 § 10.1 22.2 § 
Ankeny 1996 2 366 7 389 52 0 9 0 2 2 § 8.5 19.4 § 
Ankeny 1996 1 414 7 389 51 0 5 0 3 2 § 10.8 20.6 § 
Ankeny 1996 2 388 7 390 51 0 13 0 3 3 § 12.3 23.4 § 
Ankeny 1996 1 411 7 390 52 0 1 0 4 3 § 14.9 26.7 § 
Ankeny 1996 1 378 7 391 51 0 8 0 3 2 § 14.9 20.3 § 
Ankeny 1996 2 378 7 391 50 0 1 0 3 3 § 13.8 20.9 § 
Ankeny 1996 1 405 7 392 52 0 13 0 3 3 § 13.6 28.5 § 
Ankeny 1996 2 419 7 392 50 0 10 0 3 2 § 13.3 25.7 § 
Ankeny 1996 1 371 7 393 52 0 10 0 3 2 § 10.8 21.2 § 
Ankeny 1996 2 361 7 393 52 0 6 0 3 3 § 11.1 18.3 § 
Ankeny 1996 1 3es 7 394 52 0 6 0 3 3 § 1Z0 27.9 § 
Ankeny 1996 2 371 7 394 40 0 3 0 2 2 § 1Z0 22.8 § 
Ankeny 1996 2 379 7 395 50 0 2 0 1 1 § 10.7 18.9 § 
Ankeny 1996 1 406 7 395 51 0 2 0 1 1 § 11.5 20.0 § 
Ankeny 1996 1 401 7 396 51 0 5 0 3 3 § 1Z8 25.3 § 
Ankeny 1996 2 402 7 396 51 0 4 0 3 3 § 14.0 20.2 § 
Ankeny 1996 1 396 7 397 50 0 9 0 3 2 § 10.9 19.4 § 
Ankeny 1996 2 393 7 397 52 0 4 0 3 3 § 9.9 20.1 § 
Ankeny 1996 1 416 7 398 51 0 13 0 3 3 § 1Z0 19.1 § 
Ankeny 1996 2 403 7 398 49 0 12 0 3 3 § 11.6 18.2 § 
Ankeny 1996 1 417 7 399 52 0 9 0 2 2 § 13.4 20.0 § 
Ankeny 1996 2 415 7 399 43 0 5 0 1 1 § 10.3 22.2 § 
Ankeny 1996 1 370 7 400 52 0 5 0 2 2 § 13.7 24.3 § 
Ankeny 1996 2 369 7 400 51 0 9 0 3 2 § 10.2 21.1 § 
Ankeny 1996 1 377 7 401 46 1 12 1 3 3 § 9.1 24.1 § 
Ankeny 1996 2 390 7 401 47 0 7 1 3 3 § 9.0 25.1 § 
Ankeny 1996 1 382 7 402 52 3 18 0 4 4 § 11.2 24.9 § 
Ankeny 1996 2 389 7 402 52 2 13 1 4 3 § 10.1 21.7 § 
Ankeny 1996 1 364 7 403 49 0 9 0 4 3 § 9.5 23.7 § 
Ankeny 1996 2 417 7 403 52 0 4 0 3 3 § 9.3 17.0 § 
Ankeny 1996 1 381 7 404 52 5 23 0 5 4 § 13.1 25.2 § 
Ankeny 1996 2 406 7 404 43 3 17 0 4 4 § 9.0 24.3 § 
Ankeny 1996 1 384 7 405 43 1 11 0 3 3 § 5.6 26.8 § 
Ankeny 1996 2 385 7 405 24 0 3 0 3 3 § 4.8 23.9 § 
Ankeny 1996 1 397 7 406 50 2 5 0 4 3 § 10.7 28.6 § 
Ankeny 1996 2 404 7 406 35 1 5 1 4 3 § 9.0 29.7 § 
Ankeny 1996 1 362 7 407 47 1 22 0 4 4 § 10.4 31.0 § 
Ankeny 1996 2 405 7 407 42 0 14 0 3 3 § 7.6 25.1 § 
Ankeny 1996 2 395 7 408 52 4 18 1 4 4 § 9.5 24.7 § 
Ankeny 1996 1 419 7 408 50 4 17 1 4 4 § 12.5 2Z8 § 
Ankeny 1996 2 376 7 409 23 0 2 0 4 3 § 9.5 25.0 § 
Ankeny 1996 1 415 7 409 34 0 4 0 4 4 § 10.6 28.0 § 
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Plant Ear Planting Planbng 
Root Stallc Dropped height height to Grain Grain to 
LOG. Year Rep. Ptot^  Set Entry Stand kxlging kKiging ears score score anthesis weight moisture mkteilk 
no. no. no. no. (1-5)'= (1-5)* days Its. % days 
Ankeny 1996 2 367 7 410 39 1 11 0 4 4 § 10.8 26.7 § 
Ankeny 1996 1 393 7 410 45 0 11 0 4 4 § 12.0 31.1 § 
Aniony 1996 1 387 7 411 49 0 5 0 3 3 § 13.9 23.7 § 
Ankeny 1996 2 420 7 411 0 14 0 3 3 § 11.3 24.4 § 
Ankeny 1996 1 399 7 412 40 0 4 0 3 2 § 11.9 21.2 § 
Ankeny 1996 2 394 7 412 43 0 6 0 3 3 § 11.4 22.6 § 
Ankeny 1996 1 403 7 413 51 0 8 0 2 2 § 11.6 21.4 § 
Ankeny 1996 2 411 7 413 52 0 4 0 1 1 § 11.8 19.9 § 
Ankeny 1996 1 373 7 414 51 1 5 0 2 2 § 11.6 19.9 § 
Ankeny 1996 2 410 7 414 52 0 9 0 2 2 § 12.2 18.7 § 
Ankeny 1996 2 370 7 415 52 1 12 0 3 2 § 13.1 23.2 § 
Ankeny 1996 1 420 7 415 47 0 9 0 4 3 § 11.0 21.0 § 
Ankeny 1996 1 375 7 416 41 0 3 0 3 2 § 10.1 29.1 § 
Ankeny 1996 2 372 7 416 46 0 2 0 2 1 § 9.9 24.8 § 
Ankeny 1996 2 364 7 417 52 0 4 0 3 2 § 1Z3 21.9 § 
Ankeny 1996 1 409 7 417 52 0 7 0 3 3 § 1Z7 24.2 § 
Ankeny 1996 1 386 7 418 52 0 4 0 4 3 § 12.7 22.0 § 
Ankeny 1996 2 386 7 418 52 0 5 0 3 3 § 10.4 20.1 § 
Ankeny 1996 1 361 7 419 52 0 7 0 3 3 § 15.2 21.7 § 
Ankeny 1996 2 374 7 419 52 0 3 0 2 2 § 11.0 19.9 § 
Ankeny 1996 1 404 7 420 52 0 3 0 3 2 § 14.1 22.7 § 
Ankeny 1996 2 413 7 420 52 0 6 0 2 2 § 9.7 18.3 § 
Ankeny 1996 1 449 8 421 52 0 9 1 4 4 § 6.4 24.4 § 
Ankeny 1996 2 453 8 421 52 1 9 0 3 2 § 7.3 23.4 § 
Ankeny 1996 1 434 8 422 52 2 12 0 5 4 § 11.1 30.0 § 
Ankeny 1996 2 426 8 422 37 2 12 1 4 3 § 7.6 29.8 § 
Ankeny 1996 2 432 8 423 34 0 11 0 3 3 § 9.9 22.0 § 
Ankeny 1996 1 46S 8 423 42 1 24 0 3 3 § 8.5 25.7 § 
Ankeny 1996 1 438 8 424 52 1 15 0 3 3 § 6.6 27.7 § 
Ankeny 1996 2 452 8 424 46 2 8 0 3 3 § 6.8 31.4 § 
Ankeny 1996 2 435 8 425 44 3 12 1 3 3 § 8.8 26.2 § 
Ankeny 1996 1 442 8 425 52 2 11 1 3 3 § 10.5 31.1 § 
Ankeny 1996 1 426 8 426 45 4 11 1 5 4 § 12.8 28.4 § 
Ankeny 1996 2 447 8 426 46 1 6 0 3 3 § 8.9 25.8 § 
Ankerry 1996 1 480 8 427 33 0 10 0 3 3 § 9.0 18.6 § 
Ankeny 1996 2 463 8 427 43 1 9 0 3 3 § 7.5 19.2 § 
Ankeny 1996 1 463 8 428 47 5 19 0 4 4 § 9.3 31.6 § 
Ankeny 1996 2 471 8 428 40 3 15 0 4 4 § 9.5 29.8 § 
Ankeny 1996 1 431 8 429 44 0 11 0 4 4 § 8.8 3Z1 § 
Ankeny 1996 2 480 8 429 28 0 2 0 3 3 § 9.6 32.3 § 
Ankeny 1996 2 450 8 430 52 0 17 0 3 3 § 8.3 24.4 § 
Ankeny 1996 1 474 8 430 49 0 14 0 4 3 § 12.2 26.1 § 
Ankeny 1996 2 422 8 431 52 0 22 0 3 2 § 8.6 19.8 § 
Ankeny 1996 1 459 8 431 49 5 9 0 2 2 § 7.8 21.1 § 
Ankeny 1996 2 433 8 432 34 0 15 0 3 3 § 9.5 20.6 § 
Ankeny 1996 1 476 8 432 47 0 21 0 3 3 § 9.0 23.1 § 
Ankeny 1996 1 443 8 433 48 0 19 0 3 3 § 10.6 249 § 
Ankeny 1996 2 462 8 433 45 0 22 0 3 3 § 6.7 17.5 § 
Ankeny 1996 2 421 8 434 50 0 7 0 3 2 § 10.3 17.3 § 
Ankeny 1996 1 446 8 434 52 0 10 0 3 2 § 8.1 20.0 § 
Ankeny 1996 1 455 8 435 41 0 6 0 3 3 § 9.1 20.6 § 
Ankeny 1996 2 441 8 435 43 0 8 0 2 2 § 9.1 19.4 § 
Ankeny 1996 1 447 8 436 52 1 13 0 1 1 § 7.9 18.5 § 
Ankeny 1996 2 454 8 436 51 0 1 0 1 1 § 72 15.8 § 
Ankeny 1996 1 423 8 437 50 0 15 0 3 2 § 9.4 244 § 
Ankeny 1996 2 440 8 437 47 2 11 0 3 3 § 8.3 23.7 § 
Ankeny 1996 2 459 8 438 50 1 9 0 3 2 § 11.1 18.6 § 
Ankeny 1996 1 468 8 438 52 0 12 0 3 2 § 11.9 20.4 § 
Ankeny 1996 2 460 8 439 45 0 8 1 2 2 § 4.3 21.2 § 
Ankeny 1996 1 479 8 439 45 0 0 0 2 2 § 6.5 17.3 § 
Ankeny 1996 2 458 8 440 51 0 17 0 2 2 § 9.7 20.6 § 
Ankeny 1996 1 462 8 440 49 0 22 0 3 3 § 6.0 225 § 
Ankeny 1996 1 421 8 441 49 0 8 0 2 2 § 1Z8 21.9 § 
Ankeny 1996 2 434 8 441 48 0 7 0 2 2 § 10.3 19.7 § 
Ankeny 1996 1 445 8 442 51 2 18 0 4 3 § 11.6 28.4 § 
Ankeny 1996 2 448 8 442 48 0 11 0 2 2 § 8.7 24.4 § 
Ankeny 1996 1 427 8 443 50 1 7 0 4 4 § 15.3 24.1 § 
Ankeny 1996 2 449 8 443 52 0 11 0 3 3 § 1Z0 22.6 § 
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Plant Ear Planting Planting 
Root Stalk Dropped hejght height to Grain Grain to 
Loc. Year Rep. Ptot^  Set Entry Stand todgtng fcxlging ears score score anthesis weight moisture trudsilk 
no. no. no. no. (1-5)* (1-S)* days lbs. % days 
Ankeny 1996 2 A4S. 8 444 52 0 12 0 3 3 § 11.4 20,7 § 
Ankeny 1996 1 472 8 444 47 0 11 0 4 4 § 1Z3 25.5 § 
Ankeny 1996 2 423 8 445 41 0 11 0 3 3 § 11.5 20.2 § 
Ankeny 1996 1 464 8 445 39 0 9 0 3 3 § 11.3 24.7 § 
Ankeny 1996 2 456 8 446 48 0 9 0 3 2 § 10.8 20.0 § 
Ankeny 1996 1 478 8 446 46 0 10 0 4 3 § 9.7 18.6 § 
Ankeny 1996 1 439 8 447 47 0 7 0 3 3 § 8.0 21.9 § 
Ankeny 1996 2 443 8 447 46 0 11 0 2 2 § 7.4 24.5 § 
Ankeny 1996 1 428 8 448 52 0 9 0 5 4 § 1Z3 27.0 § 
Ankeny 1996 2 469 8 448 52 0 13 0 3 3 § 10.0 23.5 § 
Ankeny 1996 1 433 8 449 46 0 6 0 4 3 § 11.5 22.4 § 
Ankeny 1996 2 451 8 449 51 0 10 0 3 2 § 11.0 21.9 § 
Ankeny 1996 2 424 8 450 50 1 9 0 2 1 § 9.7 21.1 § 
Ankeny 1996 1 469 8 450 51 0 7 0 3 2 § 13.2 23.9 § 
Ankeny 1996 2 446 8 451 49 0 5 0 2 2 § 9.0 19.8 § 
Ankeny 1996 1 4re 8 451 45 0 8 0 2 2 § 9.3 20.1 § 
Ankeny 1996 2 444 8 452 46 0 11 0 4 3 § 10.8 22.1 § 
Ankeny 1996 1 473 8 452 45 0 10 0 4 3 § 1Z0 23.2 § 
Ankeny 1996 2 430 8 453 52 0 13 1 3 3 § 10.5 21.5 § 
Ankeny 1996 1 477 8 453 52 0 8 0 4 3 § 11.9 21.0 § 
Ankeny 1996 2 431 8 454 51 0 5 0 1 1 § 10.3 18.5 § 
Ankeny 1996 1 452 8 454 52 0 5 0 2 1 § 10.8 20.6 § 
Ankeny 1996 1 448 8 455 51 0 8 0 2 2 § 13.6 21.2 § 
Ankeny 1996 2 457 8 455 52 0 11 0 2 2 § 11.4 19.9 § 
Ankeny 1996 2 425 8 456 47 0 8 0 3 3 § 10.0 2Z3 § 
Ankeny 1996 1 467 8 456 51 0 9 0 4 3 § 15.2 24.7 § 
Ankeny 1996 1 424 8 457 39 0 5 0 3 3 § 9.6 21.1 § 
Ankeny 1996 2 428 8 457 42 2 8 0 3 3 § 6.8 20.3 § 
Ankeny 1996 1 430 8 458 52 0 10 0 3 3 § 11.2 20.1 § 
Ankeny 1996 2 445 8 458 41 0 4 0 3 2 § 9.1 18.1 § 
Ankeny 1996 1 435 8 459 48 0 1 0 2 2 § 10.0 21.5 § 
Ankeny 1996 2 464 8 459 36 0 4 0 2 1 § 9.2 22.1 § 
Ankeny 1996 1 458 8 460 52 0 5 0 3 2 § 11.9 20.2 § 
Ankeny 1996 2 466 8 460 45 0 3 0 3 2 § 11.4 21.2 § 
Ankeny 1996 2 438 8 461 41 0 6 0 3 3 § 9.2 18.2 § 
Ankeny 1996 1 450 8 461 52 0 19 0 4 4 § 9.6 20.6 § 
Ankeny 1996 1 454 8 462 47 2 2 0 3 2 § 11.0 21.4 § 
Ankeny 1996 2 470 8 462 52 2 12 0 2 2 § 10.2 21.3 § 
Ankeny 1996 2 429 8 463 50 3 10 1 3 3 § 9.4 26.3 § 
Ankeny 1996 1 441 8 463 50 0 19 0 3 3 § 9.7 26.7 § 
Ankeny 1996 1 453 8 464 52 0 18 1 3 3 § 10.0 25.7 § 
Ankeny 1996 2 476 8 464 50 0 14 2 2 2 § 7.5 23.9 § 
Ankeny 1996 1 422 8 465 52 1 18 0 4 3 § 11.3 29.8 § 
Ankeny 1996 2 468 8 465 42 0 7 0 3 2 § 9.1 26.1 § 
Ankeny 1996 1 451 8 466 52 0 24 0 4 4 § 11.6 28.1 § 
Ankeny 1996 2 472 8 466 51 3 17 0 3 3 § 11.0 24.4 § 
Ankeny 1996 1 437 8 467 44 0 16 0 2 2 § 9.0 17.6 § 
Ankeny 1996 2 427 8 467 42 0 17 0 2 2 § 9.3 20.2 § 
Ankeny 1996 1 461 8 468 38 1 12 0 4 4 § 9.5 24.2 § 
Ankeny 1996 2 477 8 468 43 0 13 1 3 3 § 8.2 21.6 § 
Ankeny 1996 1 440 8 469 47 0 12 0 3 3 § 9.5 20.4 § 
Ankeny 1996 2 473 8 469 52 0 13 0 2 2 § 7.7 21.4 § 
Ankeny 1996 1 425 8 470 51 0 18 1 3 3 § 10.1 27.9 § 
Ankeny 1996 2 475 8 470 45 0 8 0 2 1 § 8.1 25.2 § 
Ankeny 1996 2 437 8 471 52 0 4 0 2 1 § 12.8 17.6 § 
Ankeny 1996 1 456 8 471 52 0 10 0 3 2 § 12.5 18.9 § 
Ankeny 1996 1 429 8 472 52 1 11 0 3 3 § 11.9 24.3 § 
Ankeny 1996 2 479 8 472 50 0 15 0 3 3 § 13.6 20.9 § 
Ankeny 1996 1 436 8 473 52 0 10 0 3 3 § 10.5 223 § 
Ankeny 1996 2 474 8 473 46 0 10 0 3 2 § 10.6 22.9 § 
Ankeny 1996 1 466 8 474 50 0 6 0 3 3 § 12.6 21.6 § 
Ankeny 1996 2 467 8 474 45 0 8 0 3 2 § 11.5 21.8 § 
Ankeny 1996 1 444 8 475 50 0 14 0 4 3 § 10.4 24.2 § 
Ankeny 1996 2 461 8 475 52 0 18 0 3 2 § 9.1 20.4 § 
Ankeny 1996 1 457 8 476 52 0 1 0 3 3 § 9.6 20.5 § 
Ankeny 1996 2 478 8 476 51 0 5 0 3 3 § 13.6 21.9 § 
Ankeny 1996 2 436 8 477 48 0 17 0 3 3 § 10.6 22.9 § 
Ankeny 1996 1 470 8 477 52 0 4 0 3 3 § 13.7 22.1 § 
T«ble Jl. (contmued) 206 
Plant Ear Planb'ng Planting 
Root StaHc Dropped height height to Grain Grain to 
LOG. Year Rep. Pfat^  Set Entiy Stand todgthg todging ears score score anthests weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1996 2 455 8 478 47 1 7 0 2 2 § 9.7 21.6 § 
Ankeny 1996 1 471 8 478 45 0 8 0 3 3 § 10.7 21.5 § 
Anlceny 1996 1 432 8 479 40 0 11 0 3 3 § 12.4 24.9 § 
Ankeny 1996 2 439 8 479 47 0 20 0 3 3 § ^2.3 24.4 § 
Ankeny 1996 1 460 8 480 52 0 10 0 3 2 § 10.9 20.4 § 
Ankeny 1996 2 465 8 480 52 0 13 0 3 2 § 12.2 21.2 § 
Ankeny 1996 2 512 9 481 39 15 13 0 5 4 § 7.4 22.3 § 
Ankeny 1996 1 524 9 481 35 10 16 0 5 5 § 9.0 25.0 § 
Ankeny 1996 1 484 9 482 41 0 6 0 4 4 § 6.6 7S2 § 
Ankeny 1996 2 497 9 482 48 0 11 0 4 3 § 9.4 22.7 § 
Ankeny 1996 2 519 9 483 48 5 15 0 3 3 § 10.2 25.2 § 
Ankeny 1996 1 532 9 483 43 4 23 0 4 4 § 10.7 26.3 § 
Ankeny 1996 1 485 9 484 42 1 18 0 4 3 § 7.9 30.6 § 
Ankeny 1996 2 531 9 484 38 0 21 0 3 3 § 6.5 30.3 § 
Ankeny 1996 2 490 9 485 52 0 5 0 3 2 § 9.8 24.8 § 
Ankeny 1996 1 535 9 485 50 0 12 0 4 3 § 11.6 26.0 § 
Ankeny 1996 1 499 9 486 43 0 13 0 3 3 § 11.1 24.5 § 
Ankeny 1996 2 496 9 486 51 1 16 0 3 3 § 8.2 24.0 § 
Ankeny 1996 1 488 9 487 46 3 7 0 2 2 § 5.7 19.5 § 
Ankeny 1996 2 493 9 487 42 2 7 0 3 3 § 6.3 18.0 § 
Ankeny 1996 1 534 9 488 39 0 20 0 3 3 § 9.9 2T2 § 
Ankeny 1996 2 525 9 488 43 0 19 0 4 4 § 7.7 26.5 § 
Ankeny 1996 1 515 9 489 46 2 13 0 4 4 § 9.9 27.0 § 
Ankeny 1996 2 523 9 489 49 7 24 0 4 4 § 10.9 25.4 § 
Ankeny 1996 1 504 9 490 44 0 8 0 3 3 § 8.8 27.2 § 
Ankeny 1996 2 505 9 490 48 0 10 0 3 3 § 8.3 26.4 § 
Ankeny 1996 1 500 9 491 43 1 10 0 3 3 § 11.1 19.6 § 
Ankeny 1996 2 533 9 491 52 2 16 0 3 3 § 10.0 19.9 § 
Ankeny 1996 1 496 9 492 47 2 10 1 4 3 § 11.9 23.2 § 
Ankeny 1996 2 535 9 492 39 0 6 0 3 3 § 8.5 20.4 § 
Anhieny 1996 1 497 9 493 45 0 9 0 2 2 § 7.5 16.8 § 
Ankeny 1996 2 495 9 493 52 0 7 0 2 2 § 9.3 18.2 § 
Ankeny 1996 1 481 9 494 41 5 7 0 4 3 § 11.1 26.5 § 
Ankeny 1996 2 501 9 494 39 5 11 0 4 4 § 9.0 24.4 § 
Ankeny 1996 1 538 9 495 52 3 14 0 4 3 § 10.3 23.1 § 
Ankeny 1996 2 529 9 495 52 0 32 1 3 3 § 7J2 22.9 § 
Ankeny 1996 1 519 9 496 42 0 15 0 4 4 § 9.7 2Z4 § 
Ankeny 1996 2 530 9 496 35 0 15 0 3 3 § 8.1 21.7 § 
Ankeny 1996 2 491 9 497 45 0 12 0 2 2 § 8.1 15.2 § 
Ankeny 1996 1 533 9 497 42 0 13 0 2 1 § 8.0 16.8 § 
Ankeny 1996 2 489 9 498 52 0 13 0 1 1 § 7.0 18.5 § 
Ankeny 1996 1 525 9 498 50 1 6 0 2 2 § 6.4 20.3 § 
Ankeny 1996 2 499 9 499 52 0 15 0 3 3 § 9.3 22.1 § 
Ankeny 1996 1 529 9 499 51 0 13 0 4 4 § 7.9 2Z6 § 
Ankeny 1996 1 512 9 500 51 0 12 0 3 2 § 10.1 18.7 § 
Ankeny 1996 2 506 9 500 50 0 7 1 2 2 § 7.5 17.1 § 
Ankeny 1996 1 506 9 501 46 0 8 0 4 3 § 16.3 237 § 
Ankeny 1996 2 507 9 501 52 0 8 0 3 3 § 13.0 21.2 § 
Ankeny 1996 1 509 9 502 48 0 10 0 4 4 § 1Z1 21.9 § 
Ankeny 1996 2 522 9 502 52 0 20 0 4 4 § 10.8 18.6 § 
Ankeny 1996 2 513 9 503 52 1 17 0 4 3 § 10.3 24.1 § 
Ankeny 1996 1 540 9 503 49 0 14 0 4 4 § 1Z3 21.8 § 
Ankeny 1996 1 536 9 504 51 0 10 0 3 2 § 13.6 2Z4 § 
Ankeny 1996 2 526 9 504 52 0 17 1 2 2 § 12.6 21.3 § 
Ankeny 1996 1 487 9 505 50 0 13 0 3 3 § 12.6 22.7 § 
Ankeny 1996 2 504 9 505 47 0 6 0 3 2 § 9.9 20.1 § 
Ankeny 1996 2 487 9 506 46 1 9 0 3 2 § 11.5 202 § 
Ankeny 1996 1 537 9 506 48 0 11 0 3 3 § 12.1 20.3 § 
Ankeny 1996 1 495 9 507 45 0 3 0 3 3 § 12.1 20.8 § 
Ankeny 1996 2 520 9 507 48 0 4 0 3 2 § 11.9 20.0 § 
Ankeny 1996 1 501 9 508 52 0 13 0 3 3 § 10.8 19.0 § 
Ankeny 1996 2 516 9 508 52 0 17 0 3 3 § 10.5 18.6 § 
Ankeny 1996 1 531 9 509 51 0 11 0 3 3 § 9.3 18.0 § 
Ankeny 1996 2 528 9 509 51 0 14 1 2 2 § 11.3 18.7 § 
Ankeny 1996 1 486 9 510 47 0 10 0 3 3 § 13.2 24.3 § 
Ankeny 1996 2 538 9 510 39 0 5 0 3 3 § 15.1 22.2 § 
Ankeny 1996 1 527 9 511 52 1 18 1 3 3 § 9.0 24.5 § 
Ankeny 1996 2 532 9 511 52 0 16 0 3 3 § 11.8 20.1 § 
Table Jl. (continued) 
Plant Ear Planting Planting 
Root Stalk Dropped heigtit heagtit to Grain Grain to 
LOG. Year Rep. Ptat^  Set Entry Stand lodging hxiging ears score score anthests weight moisture mkisinc 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankerty 1996 1 492 9 512 47 0 3 0 3 3 § 12.7 21.6 § 
Ankeny 1996 2 536 9 512 47 0 17 0 2 2 § 9.2 19.6 § 
Ankerty 1996 1 483 9 513 52 0 7 0 2 2 § 8.8 202 § 
Ankerty 1996 2 514 9 513 52 0 8 0 2 1 § 10.5 19.6 § 
Ankerty 1996 2 502 9 514 43 0 9 0 3 3 § 12.7 2Z0 § 
Ankeny 1996 1 530 9 514 35 0 1 0 3 3 § 10.0 24.1 § 
Ankeny 1996 1 490 9 515 52 4 6 0 3 3 § 10.6 19.6 § 
Ankeny 1996 2 498 9 515 52 0 8 0 1 1 § 13.5 18.9 § 
Ankerty 1996 2 509 9 516 52 0 13 0 4 3 § 10.0 21.0 § 
Ankerty 1996 1 528 9 516 51 0 7 0 4 3 § 15.4 23.2 § 
Ankerty 1996 1 507 9 517 49 5 10 0 2 2 § 12.8 24.1 § 
Ankerty 1996 2 503 9 517 50 0 10 0 2 2 § 13.0 23.8 § 
Ankerty 1996 1 482 9 518 35 0 4 0 3 2 § 9.1 20.5 § 
Ankerty 1996 2 492 9 518 42 0 3 0 3 2 § 11.5 18.8 § 
Ankerty 1996 2 488 9 519 47 0 5 0 2 2 § 10.4 19.8 § 
Ankeny 1996 1 522 9 519 51 0 13 0 4 3 § 11.1 20.8 § 
Ankeny 1996 1 539 9 520 52 0 9 0 2 2 § 22.1 § 
Ankeny 1996 2 524 9 520 51 0 15 0 2 3 § 11.6 20.2 § 
Ankeny 1996 2 483 9 521 50 5 14 0 4 3 § 10.1 28.9 § 
Ankeny 1996 1 517 9 521 AO. 1 17 0 5 4 § 8.7 26.7 § 
Ankeny 1996 1 511 9 522 52 0 22 0 3 3 § 8.9 23.8 § 
Ankerty 1996 2 515 9 522 44 0 18 2 2 2 § 6.7 20.9 § 
Ankerty 1996 1 494 9 523 52 0 21 0 3 3 § 14.4 24.1 § 
Ankeny 1996 2 518 9 523 52 0 19 0 3 3 § 12.1 20.8 § 
Ankeny 1996 1 491 9 524 51 0 11 0 3 3 § 11.9 20.6 § 
Ankeny 1996 2 494 9 524 52 0 17 0 3 3 § 7.6 19.4 § 
Ankeny 1996 2 484 9 525 51 3 18 0 3 3 § 11.7 26J2 § 
Ankeny 1996 1 518 9 525 52 2 19 0 4 4 § 12.9 23.8 § 
Ankeny 1996 1 493 9 526 51 0 6 0 2 2 § 12.3 20.1 § 
Ankeny 1996 2 500 9 526 48 3 6 0 2 1 § 10.1 20.9 § 
Ankerty 1996 1 513 9 527 48 0 14 0 4 3 § 10.4 20.1 § 
Ankeny 1996 2 534 9 527 41 0 10 1 3 3 § 9.4 17.7 § 
Ankeny 1996 1 489 9 528 50 0 22 0 4 4 § 8.8 22.0 § 
Ankeny 1996 2 527 9 528 52 2 24 0 3 3 § 10.3 20.1 § 
Ankeny 1996 2 485 9 529 42 0 17 0 3 3 § 9.0 18.7 § 
Ankeny 1996 1 502 9 529 48 0 18 0 4 4 § 9.1 21.5 § 
Ankeny 1996 2 486 9 530 52 1 4 0 3 3 § 10.2 25.6 § 
Ankeny 1996 1 503 9 530 47 2 5 0 4 4 § 10.4 26.1 § 
Ankerty 1996 1 514 9 531 48 0 2 0 3 2 § 13.5 226 § 
Ankeny 1996 2 £39 9 531 52 0 5 0 3 2 § 13.1 223 § 
Ankeny 1996 1 520 9 532 49 1 10 0 3 3 § 10.6 229 § 
Ankeny 1996 2 537 9 532 51 0 11 0 2 2 § 9.8 23.6 § 
Ankeny 1996 1 498 9 533 52 0 5 0 3 2 § 13.6 220 § 
Ankerty 1996 2 508 9 533 47 0 8 0 2 2 § 12J2 20.4 § 
Ankeny 1996 1 508 9 534 52 0 3 0 3 2 § 14.2 221 § 
Ankerty 1996 2 517 9 534 52 0 11 0 2 2 § 14.0 20.5 § 
Ankeny 1996 1 505 9 535 51 0 5 0 3 2 § 9.8 21.4 § 
Ankeny 1996 2 540 9 535 51 0 7 0 3 3 § 10.6 20.7 § 
Ankeny 1996 1 510 9 536 52 0 10 0 4 4 § 10.8 20.2 § 
Ankeny 1996 2 511 9 536 50 0 12 1 3 3 § 9.1 18.0 § 
Ankeny 1996 2 481 9 537 51 0 5 0 3 3 § 14.3 22J2 § 
Ankeny 1996 1 521 9 537 51 0 3 0 4 3 § 14.6 25.0 § 
Ankeny 1996 1 516 9 538 52 0 9 0 3 3 § 11.6 19.8 § 
Ankeny 1996 2 510 9 538 52 0 10 0 3 2 § 11.9 19.2 § 
Ankeny 1996 2 482 9 539 52 0 5 0 3 2 § 12.7 23.4 § 
Ankeny 1996 1 526 9 539 52 0 6 0 3 3 § 14.9 23.1 § 
Ankerty 1996 1 523 9 540 42 0 6 0 3 3 § 9.5 20.7 § 
Ankeny 1996 2 521 9 540 51 0 7 0 4 3 § 10.8 21.8 § 
Ankerty 1996 1 596 10 541 52 12 14 0 4 4 § 6.9 30.9 § 
Ankeny 1996 2 592 10 541 43 9 18 0 5 4 § 9.6 31.1 § 
Ankeny 1996 1 553 10 542 52 5 12 0 3 3 § 1^1 23.7 § 
Ankeny 1996 2 572 10 542 52 1 13 0 3 3 § 10.9 21.8 § 
Ankeny 1996 1 591 10 543 41 1 17 1 4 4 § 9.9 28.1 § 
Ankeny 1996 2 598 10 543 47 2 21 0 4 4 § 10.4 30.9 § 
Ankeny 1996 1 580 10 544 52 0 10 0 2 1 § 8.6 172 § 
Ankeny 1996 2 542 10 544 50 0 6 0 2 1 § 10.8 21.0 § 
Ankeny 1996 1 551 10 545 52 4 7 0 5 5 § 11.5 24.5 § 
Ankeny 1996 2 575 10 545 47 0 6 1 5 4 § 9.9 24.5 § 
TiMe Jl. (oontinued) 208 
Plant Ear Planting Planting 
Root Stalk Dropped height height to Grain Grain to 
Loc. Year Rep. Pkjt^  Set Entry Stand lodging kxiging ears score score anthesis weight moisture midsilk 
no. no. no. no. (1-5)* (1-5)* days lbs. % days 
Ankeny 1996 1 5K 10 546 33 1 0 0 4 4 § 9.4 31.7 § 
Ankeny 1996 2 557 10 546 31 0 10 0 5 4 § 9.9 28.9 § 
Ankeny 1996 1 594 10 547 50 0 14 0 4 3 § 1Z8 22.0 § 
Ankeny 1996 2 546 10 547 52 0 13 0 4 3 § 8.8 24.2 § 
Ankeny 1996 1 571 10 548 43 1 14 0 3 2 § 10.1 25.5 § 
Ankeny 1996 2 563 10 548 52 2 19 0 4 3 § 10.1 23.1 § 
Ankeny 1996 1 566 10 549 52 2 8 1 4 3 § 13.9 31.1 § 
Ankeny 1996 2 550 10 549 52 1 3 1 5 4 § 14.5 27.1 § 
Ankeny 1996 1 558 10 550 50 14 7 0 5 4 § 11.7 28Z § 
Ankeny 1996 2 569 10 550 52 19 14 0 5 5 § 13.2 27.1 § 
Ankeny 1996 1 600 10 551 51 0 13 0 3 3 § 8.2 21.2 § 
Ankeny 1996 2 588 10 551 40 1 18 1 3 3 § 7.1 23.8 § 
Ankeny 1986 1 563 10 552 42 1 9 0 4 3 § 8.9 24.2 § 
Ankeny 1996 2 586 10 552 47 3 7 0 3 3 § 5.6 25.8 § 
Ankeny 1996 1 567 10 553 46 1 10 0 2 2 § 10.6 20.3 § 
Ankeny 1996 2 554 10 553 39 1 6 0 2 2 § 11.1 17.8 § 
Ankeny 1996 1 593 10 554 52 0 21 0 2 2 § 8.3 18.9 § 
Ankeny 1996 2 589 10 554 43 0 13 0 2 1 § 8.2 16.9 § 
Ankeny 1996 1 598 10 555 52 0 14 0 3 3 § 10.5 17.9 § 
Ankeny 1996 2 547 10 555 51 0 11 2 3 3 § 10.7 17.9 § 
Ankeny 1996 1 569 10 556 52 1 3 0 2 2 § 1Z4 25.1 § 
Ankeny 1996 2 585 10 556 48 0 7 0 2 2 § 9.3 28.3 § 
Ankeny 1996 1 579 10 557 50 0 31 0 3 3 § 7.6 17.6 § 
Ankeny 1996 2 556 10 557 44 0 9 0 3 3 § 9.2 19.8 § 
Ankeny 1996 1 576 10 558 49 0 13 0 3 3 § 8.6 20.3 § 
Ankeny 1996 2 560 10 558 45 0 18 0 3 3 § 8.7 18.4 § 
Ankeny 1996 1 560 10 559 52 1 13 0 3 3 § 12.1 20.7 § 
Ankeny 1996 2 552 10 52 1 17 0 3 3 § 12.8 21.7 § 
Ankeny 1996 1 546 10 560 52 1 20 0 4 4 § 8.8 25.5 § 
Ankeny 1996 2 566 10 560 52 0 24 0 3 3 § 4.8 24.4 § 
Ankeny 1996 1 583 10 561 48 0 6 0 2 2 § 8.8 19.5 § 
Ankeny 1996 2 582 10 561 48 0 2 1 3 3 § 10.4 22.0 § 
Ankeny 1996 1 557 10 562 46 1 13 0 4 4 § 1Z0 21.5 § 
Ankeny 1996 2 568 10 562 39 0 4 0 4 3 § 10.3 20.0 § 
Ankeny 1996 1 555 10 563 47 0 10 0 3 3 § 10.8 18.7 § 
Ankeny 1996 2 599 10 563 49 0 7 0 3 3 § 10.6 17.4 § 
Ankeny 1996 1 556 10 564 51 0 2 0 3 3 § 11.5 18.8 § 
Ankeny 1996 2 594 10 564 49 0 2 0 4 3 § 11.2 21.6 § 
Ankeny 1996 1 559 10 ses 50 0 5 0 3 3 § 17.1 22.5 § 
Ankeny 1996 2 580 10 565 51 1 9 1 4 4 § 15.2 23.2 § 
Ankeny 1996 1 587 10 566 51 0 4 0 3 2 § 9.3 15.8 § 
Ankeny 1996 2 559 10 566 50 0 3 0 4 3 § 13.2 18.1 § 
Ankeny 1996 1 595 10 567 52 0 19 0 4 4 § 12.4 21.5 § 
Ankeny 1996 2 567 10 567 44 0 7 0 4 4 § 11.4 22.6 § 
Ankeny 1996 1 561 10 568 52 2 3 0 3 2 § 14.9 21.9 § 
Ankeny 1996 2 590 10 568 52 0 4 0 3 3 § 15.4 20.0 § 
Ankeny 1996 1 572 10 569 43 0 4 0 3 3 § 10.7 18.3 § 
Ankeny 1996 2 574 10 569 48 0 5 0 4 4 § 10.1 18.5 § 
Ankeny 1996 1 542 10 570 48 2 5 0 4 4 § 14.4 24.0 § 
Ankeny 1996 2 564 10 570 47 0 6 0 4 3 § 9.4 23.9 § 
Ankeny 1996 1 573 10 571 52 3 9 0 4 3 § 13.2 19.4 § 
Ankeny 1996 2 545 10 571 52 1 8 0 4 3 § 1Z3 18.4 § 
Ankeny 1996 1 543 10 572 52 10 7 0 4 3 § 13.9 20.9 § 
Ankeny 1996 2 591 10 572 50 1 8 0 4 3 § 10.5 21.2 § 
Ankeny 1996 1 568 10 573 52 0 8 0 3 3 § 10.8 18.1 § 
Ankeny 1996 2 548 10 573 51 0 10 0 3 3 § 11.9 19.5 § 
Ankeny 1996 1 588 10 574 52 0 9 0 2 2 § 11.5 19.7 § 
Ankeny 1996 2 573 10 574 52 0 8 0 3 3 § 13.7 20.9 § 
Ankeny 1996 1 592 10 575 48 3 8 0 4 3 § 13.7 26.5 § 
Ankeny 1996 2 558 10 575 39 1 6 0 4 4 § 1Z8 23.4 § 
Ankeny 1996 1 581 10 576 45 0 2 0 1 1 § 4.6 17.4 § 
Ankeny 1996 2 551 10 576 52 0 8 0 2 2 § 9.4 16.8 § 
Ankeny 1996 1 562 10 577 46 0 9 0 2 2 § 10.2 19.2 § 
Ankeny 1996 2 562 10 577 44 0 9 0 3 2 § 92 19.2 § 
Ankeny 1996 1 547 10 578 42 1 0 0 3 3 § 11.4 20.0 § 
Ankerry 1996 2 544 10 578 43 0 2 0 3 3 § 9.9 20.0 § 
Ankeny 1996 1 599 10 579 50 0 3 0 3 2 § 11.8 20.0 § 
Ankeny 1996 2 576 10 579 48 0 6 0 4 3 § 8.9 24.9 § 
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Table JI. (continued) 
Loc. Year Rep. Plot^  Set Entry Stand 
Root 
lodging 
stalk 
lodging 
Dropped 
eats 
Plant 
height 
score 
Ear 
height 
score 
Plants 
to 
anthesis 
Grain 
weight 
Grain 
moisture 
Plantnig 
to 
midsilk 
no. no. no. no. (1-5)^  (1-5)* days lbs. % days 
Ankeny 1996 1 570 10 580 51 0 3 0 3 3 § 1Z0 17.1 § 
Anfceny 1996 2 553 10 580 48 0 5 0 3 2 § 11.5 18.5 § 
Anfceny 1996 1 544 10 581 52 5 11 1 5 4 § 15.3 25.6 § 
Ankeny 1996 2 593 10 581 50 0 14 0 3 2 § 10.2 23.1 § 
Aniony 1996 1 564 10 582 46 1 22 0 4 3 § 10.5 26.9 § 
Antony 1996 2 565 10 582 44 0 22 0 4 3 § 11.0 27.9 § 
Antony 1996 1 569 10 583 40 0 4 0 3 § 9.6 19.7 § 
Antony 1996 2 543 10 583 44 0 3 0 4 3 § 13.0 22.0 § 
Antony 1996 1 582 10 584 46 3 9 0 4 3 § 11.6 31.1 § 
Antceny 1996 2 587 10 584 52 13 17 0 4 3 § 10.9 30.3 § 
Antony 1996 1 574 10 585 33 1 9 0 4 3 § 8.6 242 § 
Antony 1996 2 570 10 585 48 4 3 0 4 3 § 9.6 224 § 
Anivny 1996 1 577 10 586 52 1 11 0 3 3 § 9.0 18.4 § 
Antony 1996 2 596 10 586 52 0 10 0 3 2 § 7.5 222 § 
Antony 1996 1 578 10 587 52 0 13 0 3 2 § 9.0 162 § 
Antony 1996 2 581 10 587 51 2 18 0 4 3 § 9.5 19.1 § 
Antony 1996 1 554 10 588 46 1 9 0 4 4 § 13.0 26.4 § 
Antony 1996 2 595 10 588 49 5 10 0 4 3 § 9.8 25.4 § 
Antony 1996 1 552 10 589 42 0 13 0 4 4 § 10.7 26.9 § 
Antony 1996 2 584 10 589 43 0 8 0 4 3 § 10.8 27.0 § 
Antony 1996 1 597 10 590 52 3 5 0 3 § 8.3 21.6 § 
Antony 1996 2 577 10 590 51 4 6 0 4 3 § 8.5 23.4 § 
Antony 1996 1 590 10 591 51 0 6 1 4 4 § 13.2 18.5 § 
Antony 1996 2 571 10 591 52 0 16 0 4 4 § 14.4 21.0 § 
Antony 1996 1 549 10 592 50 0 8 0 3 3 § 125 16.8 § 
Antony 1996 2 541 10 592 48 0 5 0 3 3 § 1Z1 18.4 § 
Antony 1996 1 584 10 593 46 0 4 0 3 3 § 13.9 19.5 § 
Antony 1996 2 578 10 533 44 1 5 0 3 2 § 11.6 20.1 § 
Antony 1996 1 541 10 594 48 0 8 0 5 5 § 14.2 19.5 § 
Antony 1996 2 561 10 594 32 1 0 0 5 4 § 10.9 202 § 
Antony 1996 1 545 10 595 47 0 9 0 4 4 § 14.6 202 § 
Antony 1996 2 549 10 595 52 1 6 0 4 3 § 13.3 212 § 
Antony 1996 1 548 10 596 52 0 2 0 3 3 § 16.6 228 § 
Antony 1996 2 579 10 596 52 0 8 0 3 3 § 16.3 223 § 
Antony 1996 1 586 10 597 52 0 8 0 3 3 § 10.4 20.7 § 
Antorry 1996 2 583 10 597 38 0 5 0 3 3 § 12.1 20.7 § 
Antony 1996 1 585 10 598 46 0 8 0 3 3 § 9.8 182 § 
Antony 1996 2 555 10 598 47 0 13 1 3 3 § 10.8 18.0 § 
Antony 1996 1 550 10 599 52 0 8 0 3 3 § 14.8 19.1 § 
Antony 1996 2 600 10 599 50 0 0 0 3 3 § 14.2 19.9 § 
Antony 1996 1 575 10 600 44 0 2 0 3 3 § 123 21.6 § 
Antony 1996 2 597 10 600 44 0 3 0 3 2 § 10.7 23.4 § 
t Plot size consists oftwo rows 76 cm apart and 5.49 m long. 
t Relative score where one is lowest and five is highest 
§ Data not collected for this trait 
